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INTERIM REPORT 


To 

THE KING’S MOST EXCELLENT MAJESTY. 

May It Please Yoiir Majesty, 

Wc, the Commissioners appointed to examine and report on the present 
conditions of agricnltnral and nnal economy in British India, end to 
make recommendations for the improvement of agriculture and to 
promote the welfare and prosperity of the rural population ; in particular 
to investigate : — {«) the measures now being taken for the promotion 
of agricultural and veterinary research experiment, demonstration and 
education, for the compilation of agricultural statistics, for the introduc- 
tion of new and better crops and for improvement in agricultural practice, 
dairy farming and the brecduig of stock; (b) the existing methods of 
transport and marketing of agricultural produce and stock: (c) the 
methods by which agricultural operations arc financed and credit afforded 
to agriculturists; (<?) the main factors affecting rural prosperity and the 
welfare of the agricultural population ; and to make recommendations ; 
availing ourselves of Your Majesty’s permission to report our proceedings 
from time to time, desire to submit to Your Majesty certain additional 
minutes of the e\ndenoe which wc have taken on the subject of our 
Inquiry. 

All of which we most humbly submit for Your Majesty’s most gracious 
consideratiou. 


(Signed) LINLITHGOW, 




Cltdiman, 

( .. 

) 

U. S. LAYTlENjCE. 

( » 

) 

T. 11. MIPDLETON. 

( .. 

) 

j! MaoKENNA. 

( .. 

) 

H. CALWT. 

( » 

) 

N. GiVNGULEB. 

( » 

) 

L. K. EYDER. 

( 

) 

B. S. KAMAT. 

(Signed) J> A. Mauan, 

( ., ) E. W, H. Smith, 



Joint Secretaries. 
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TERMS OF REFERENCE 

Generally, 

To examine and report on the present conditions of agriculture and 
rural economy in British India and to make recommendations for the 
improvement of agriculture and the promotion of the welfare and 
prosperity of the rural population •, 

^ In particular to investigate — 

(«)' the measures now being taken for the promotion of agricultural 
and veterinary research, experiment, dci'ionstration and educa- 
tion, for the compilation of agricultural statistics, for the intro- 
duction of neAv and better crops and for improvement in agricul- 
tural practice, dairy farming and tlio breeding of stock ; 

(6) the existing methods of transport and marketing of agricultural 
produce 'and stock ; 

(c) the methods by which agricultural operations are financed and 

credit afforded to agriculturists; 

(d) the main factors affecting rural prosperity and the welfare of the 
agricultural population ; 

and to make recommendations. 

It will not bo within the scope of the Commission’s duties to make 
recommendations regarding the existing system of landownei*hip and 
tenancy or of the assessment of land revenue and irrigation charges, or 
the existing division of functions between the Oovcriuuont of India and 
the local Qovemmeni s. But tlie Coinmihsion slinll be at liberty to suggest 
means whereby the activities of the Governments in India may best be 
co-ordinated and to indicate directions in, which the Government of 
India may usefully supplement the activities of local Govcnunaits. 



(lOESTlONNAIRn 
I’aiit I 

Qnrstinn, 

1. Uc-icatch. 

‘J. Agncnltiunl i'dticotion. 

3. Wcmon'ilnifioii and projtngjuidn. 
i. AihniniRtmtion. 

6 . Fhiohcc. 

fi. Apri(Mtlfural ind*‘bt<'dnc‘iji. 

7. Fragmentation of lioIc\uig«. 

Faut TI 

8 . Irripation. 

t). Soils. 

10. I'ortiliwr?!. 

11. Crops. 

12. CnUivntion. 

13. Crop protoollon. 

M. Implcmt nvs. 

^ III 

15. V<.'t<srimit}% - * 

16. Aiiimnl Imslwndiy. 

PautIV 

17 . ApriciJltnral ind«^frie.s. 

IS. Agricnltural laboor.' 

10. Forests. 

20. llnrkclmp. 

21. Tariffs and sen froiplris. 

22. Co-operation. 

23. General cdiicntion. 

2-1. Attractinp capital. 

25. Welfare of rural population. 

20. Statistics. 
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QUESTIOMAIRE 
PXRT 1 

1. Research. 

(o) Have you suggestions to advance for the better organisation, 
administration and dancing of — 

(i) All research aileoting the welfare of the agriculturibt, inoluding 
I research into the scientific value of the indigenous theory and 
traditional methods of agriculture, 

(»i) Veterinary research ? 

(b) If in eases known to }'ou progress is not being made because of the 
want of skilled workers, or field or laboratory facilities for study or by 
reason of any other handicaps, please give particulars. [Suggestions 
of a general kind should be made under (a ) ; answers imdcr this heading 
Aonld relate to specific subjects. The piuposc is to secure a list of 
the problems met with by scientific investigators in the course of their 
work which are being holdover because of lack of resources or deficient 
organisatiorr.] 

(o) Con yoti suggest any particular subject for research not at present 
being investigated to which attention might usefully be turned ? 

2. AgricuUural Education. 

Withreforenoo to any form of agricultural education of which you may 
have experience, please fstate your views on the following : — 

(t) Is the supply of teachers and institutions sufficient 1 
(«) Is there an urgent need for extension of teaching facilities in any 
district or districts known to you personally 1 

(m) Should teachers in rural areas be drawn from the agcioultural 
class'es t 

(tv) Are the attendances at existing institutions as numerous as you 
’ would expect in pre.sent oircumbtnncc.s ; if not, state reasons. 
Gan you suggest mca8Hre.s likely to stimulate the demand for 
inscruction ? 

(v) What are the main incentives which induce lads to study 
agriculture ? 

(vi) Arc pupils mainly drawn from the agrioulturnl olassc-s ? 

(wn) Are there any modifications in existing coiUbe.s of study which 
oppear to bo called for ; if so, what are they 1 ' - 
(viii) Wiat are your views upon (o) nature stud}' ; {b) sohool plots ; 
^ (c) school forms ? 

' (im) .'What are the careers of the majority of students, who have 
. ' studied agriculture?’ 

(jc) How cnriligriculture he made attractive to middlcdass youths ? 
(xi) Are there recent movements for improving the tcchnionl 
Icnowledge of students who have studied agriculture ? 



VI 


{xii) How can adult education in rural tracts be popularised 1 
(xiii) In suggesting any sobeme for better educational facilities in 
rural areas, please give youiT views for {a) its administration 
and (&) its &ance. 

3. Demonstration and Propaganda. 

(а) Wbat are tbc measures wbicb in your view hare been successful in 
induencing and improving the practice of cultivators ? 

(б) Can you make suggestions for inoreasing the eflectivcness of field 
demonstratmns ? 

(c) Can you suggest methods whereby cultivators may be induced to 
adopt expert advice 1 

(d) If you arc aware of any striking instances of the success or the 
failure of demonstration and propaganda work, please give particulars 
and indicate the reasons for success or for failure. 

4. Administration. 


(a) Do you wish to suggest means towards the better co-ordination 
of the activities of the Governments in India or to indicate directions 
in which the Government of India may usefully supplement the activities 
of the local Governments 1 


(b) Is it your opinion that the expert scientific knowledge required 
in the development of agriculture in the different Provinces coidd be 
supplied to a greater extent than is the case at present by increasing 
the scientific staff of the Government of India ? If so, indicate the types 
of work which would benefit by pooling the services of experts, and 
suggest how that work should be controlled. 

(c) Are you satisfied from the agncultural standpoint with the services 

afforded by — ’ 

(t) The Agricultural and Veterinary Services, 

(n) Bailways and steamers, . 

(Hi) Beads, ' 

(fu) Meteorological Department,' 

(v) Posts, and 

(vi) Telegraphs, inclutoig wireless _ .. 

If not, please indicate directions in which you think these Services 
might be improved or extended. 


5. Finance. „ 

(a) What are your views as to th'e 'steps that-shohld bb taken for the 
better fihanrang of agricidtural operations and for the provision of short 
and long'tcfm'credit to,cullii 5 otori, ? , .> . . 

. (b) Do, you OTsh to suggest SSfeans "whereby cultivators may be induced 
to make fuller use of the Government system of taccavi ? 

6. Agriculiural Indebtedness. 


(o)' what m, your opinion are : — 

(i) the main causes of borrowing, 

(n) the sources of credit, and 

reasons preventing repayment. 
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(jb) Wliat measures in your opinion arc necessary for lightening agri- 
culture’s burden of debt ? For example, should special measures be taken 
to deal \vitb rural insolvency, lo enforce the application of the TJsimious 
Loans Act, or to facilitate the redemption' of mortgages ? 

(c) Sbotdd measures be taken to restrict or control the credit of 
cultivators such ns limiting the right of mortgage and sale ? Should 
non-terminablo mortgages bo prohibited ? 

7. Fragmentation of Holdings. 

(o) Do you wish to suggest means for reducing the loss in agrieultiural 
efficiency attendant upon the excessive 8ubdi\dsion of holdings ? 

(b) WTiat are the obstacles in the way of consolidation and how can 
they be overcome ? 

(c) Do you consider legislation to be necessary to deal with minors, 
widows with life interest, persons legally incapable, alienation and* 
dissentients, and to keep disputes out of the courts ? 


Pabt II 

8. Irrigation. 

(o) FTamo any district or districts in which you advocate the adoption 
of now irrigation schemes, or suggest extensions or improx-ements in the 
existing systems or methods of irrigation by — 

(i) Perennial and non-perennial canals, 

(«) Tanks and ponds, 

(«i) Wells. 

What are the obstacles in your district or Prox'ince to the extension of 
irrigation by cacli of the above methods ? 

(6) Are you satisfied with the existinjf Inethods of distribuling canal 
water to cultivators ? Describe the methods that have been employed 
to preX'cnt wastage of w'ater by evaporation and by ubsorptioti in the 
soil. What form of outlet for distribution to cultivators at thb'tail 
end do you regard as the most equitable and economical ? Have these 
methods and dexaccs been successful, or do you wish to suggest improve- 
ments 1 • 

{N.B . — ^Irrigation chftrgos are not within the terras of reference of the 
Commission, and should not be commented upon.) 


8. Soils, * ' 

(a) Have you suggestibns to mako-^ . • ', f v - 

(t) for tho'improvomcnt of soils, whether by drainage or other tncons, 
r not dealt with under other headings in this'qnesiioKinBire. 

, (n) for the reclamation df’AIkali.CU&iS^’orbtlicr unculfivahlc laud;' 

■ '(tn) for the prevention of the erosion of the surface soil, by "dipod 

water? ’ 

(h) Can you give instances of soils known to you which, witliin^your 
recollection; have— „ ^ ' 

(«) undergone. improvement, 

(ii) suifered markM deterioration ? 

If so, please give full particulars. 
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(c) ^Miat measures should GoTernmont take to encourage the reclama- 
tion of areas of cultivable land which have gone out of cultivation ? 

10. Fertilisers. 

(o) In your opinion, could greater use bo profitably made of natural 
manures or artificial fertilisers ? If so, please indicate the directions 
in which you think improvement possible. 

(6) Can you suggest measures to prevent the fraudulent adulteration 
of fertilisers 1 

(c) What methods would you employ to popularise new and improved 
fertilisers 1 

(d) Mention any localities known to you in which a considerable 
increase in the use of manures has recently taken place. 

(e) Has efEcct of manuring with phosphates, nitrates, sulphate of 
ammonia, and potash manures been sufficiently investigated 1 If so, 
what is the result of such investigation^ 

(/) What methods would you employ to discourage the practice of 
using cowdung as fuel 1 

11. Crops. 

(o) Please give your views on — 

(i) the improvement of eadsting crops, 

(«) the introduction of new crops including fodder crops, 

(in) the distribution of seeds, 

(iv) the prevention of damage by wild animals. 

(6) Can you Suggest any heavy yielding food crops in replacement of 
the present crops ? 

(c)^Any successful efforts in improving crops or substituting more 
profitable crops which have come imder your own observation should be 
mentioned. . 

12. ' Culiivation. 

Can you suggest improvements in — 

(i) the cristing system of tillage, or 

W the customary rotations or mijctures of the more important crops ? 

13. Crop Froteciion, Internal and External. 

Please give your views on — .**'■" • ' 

^.(i) The efficacy and sufficiency of existing measures for protection 
. of crops from external infection, pests and diseases. 

. (n) The desirability of adopting internal measures against infection. 

14. Implemmis. ^ ' ' 

(a) Have you any suggestion Jor the improvement cd existing, Or the 
introduction of new, agricultural implements and machinmy 1 

(b) ^at steps do you think may usefully be taken to hasten the 
adoption by the cultivator of improved implements ? 
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(0) Are there any difilcaltics which manufacturers have to contcud 
with in the production of agricultural implements or their distribution 
for sale throughout the countr)' ? If so, can you suggest means hy 
which these difficulties may he removed ? 

Part III 

15. Veterinary. 

(a) Should the Civil Veterinary Department he under the Director of 
Agriculture or should it ho independent ? 

(b) (i) Are dispensaries under the control of Local (District) Boards ? 
Does this system work well ? 

(ii) Is the need for expansion being adequately met ? 

(tit) Would you advocate the transfer of control to Provincial 
authority ? 

(c) (i) Do agriculturists make full use of the veterinary dispensaries 1 
If not, can 3 'ou suggest imprqvcments to remedy this t 

(ii) Is full use made of touring dispensaries ? 

(d) Wliat arc the obstacles met with in dealing with contagious diseases 1 
Do you advocate legislation dealing tritli notification, segregation, 
disposal of diseased carcases, compulson)' inoculation of contacts and 
prohibition of the movement of animals exposed to infection ? Vailing 
legislation, can you suggest other means of improving existing conditions 1 

(c) Is there any difficulty in securing sufficient serum to meet the 
demand 1 

(/) "What are the obstacles in the way of popularising preventive 
inoculation ? Is any fee charged, and, if so, does this act ns a deterrent ? 

(ff) Do you consider that the provision of further facilities for research 
into animal disease is desirable ? 

If so, do you advocate that such further facilities should take the 
form of — 

(») anexlensionofthoMuktcsar Institute, or 
(ii) the setting up, or extension of. Provincial Veterinary Besenreh 
Institutions^ 

(h) Do you recommend that special investigations should be conducted 

by-' _ ' . " 

' (i) officers of the llluktcsqrinstitule, or 

. (ii) research o’fficers in llvc'^rovinccs ? - 

(1) Do you recommend the appointment ol! a Superior Jetj^nary 
Pffiper with the Government of India ? What advantages d 6 *^u exucct 
Avould j;esult from such an appointment ? 

16. Animal Husbandry. 

... (d) Do you ^viah to make suggestions for — 

' (i) improving the breeds of livestock, . 

(ii) the betterment of the dairying industry, 

(in) improving existing practice in animal hushnndrv ? 
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{b) Comment on the following as causes of injuiy to cattle in yomr 
district — 

(t) Overstocking of common pastures, 

(ft) Absence of enclosed pastures, such as grass borders in tilled 
fields, 

(tit) Insuificicncy of dry fodder such as the straw of cereals or the 
stems and leaves of pulses, 

{tv) Absence of green fodders in dry seasons, 

(v) Absence of mineral constituents in fodder and feeding stuils. 

(c) Plcn«o mention the months of the year in which fodder shortage 
is most marked in j'our district. For how many weeks does scarcity 
of fodder usually exist? After this period of scarcity ends how many 
weeks elapse before young growng rattle begin to thrive ? 

(d) Can you suggest any practicable methods of improving or sup]>lc- 
menting the fodder supply that would be applicable to your district ? 

(f) flow can landowners be induced to take a keener practical interest 
in these matters ? 


Paut IV 

17. Agricultural Industries. 

(a) Can you give any estimate of the number of days of work done by 
an averogo cultivator on his holding during the year ? \Vhnt does he 
do in the slack senson ? 

(i) Can you suggest means for encouraging the adoption of subsidiat)* 
industries ? Can you suggest any new subsidiary industries to occupy 
the spare time of the family which could bo established with Government 
aid ? ' 

(c) Wiat arc the obstacles in the way of expansion of such industries 
as beekeeping, poultry rearing, fruit growing, sericulture, pisciculture, 
lac culture, rope making, basket making, etc. ? 

(d) Do you think that Government should do more to establish 
industries connected ivith the preparation of agricultural ijroduce for 
consumption, such as oil prc.ssing, sugar making, cotton ginning, rice 
hulling, , utilisation of wheat straw for card-board, utilisation of cotton 
seed for felt, fodder, oil and fuel, utilisation of rice straw for paper, etc. ? 

(c) Could subsidiary employment be found by encouraging industrial 
concerns to move to rural areas ? Con 3 'ou suggest methods ? 

(/) Do you recommend a more intensive study of each rural industiy 
in its technical, commercial and financial aspects, with a view to, among 
other things, introduction of improved tools and appliances ? 

(g) tfiCA^you suggest any other measures which might lend to greater 
rural employment 1 

(A) Can you suggest means whereby the people could be induced to 
devote their spare time to improving the health conditions of their own 
environment ? 
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18. Agricultural Labour. 

(a) 'What measures, if any, should be taken to attract agricultural 
labour from areas in urhich there is a surplus to — 

(i) areas vmdor cultivation in which there is a shortage of such labour ? 
and 

{«) areas in which large tracts of cultivable land remain vmoultivatcd ? 

Please distinguish between suggestions designed to relieve seasonal 
unemployment and proposals for the permanent migration of agricnltural 
population. 

(b) If there is any shortage of agricultural labour in your Province, 

. what are the causes thereof and how could they be removed 

(c) Can you suggest measures designed to facilitate the occupation 
and development, hy surplus agricultural labour, of areas not at present 
under erdtivatiou ? 

19. Forests. 

(a) Bo you consider that forest lauds as such arc at present being put 
to their fullest use for agricultural purposes ? For instance, ore graring 
facilities granted to the extent compatible with the proper preservation 
of forest areas ? If not, state the changes or developments in current 
practice which you consider advisable. 

(b) Can yori suggest means whereby the supply of firewood and fodder 
in rural areas may be increased 1 

(c) Has deterioration of forests led to soil erosion ? What remedies 
would you stiggest for erosion and damage from floods ? 

(d) Can you indicate any methods by which supply of moisture in the 
soil, the rainfall and supply of canal water can be increased and regulated 
by afforestation or by tbe increased prelection of forests so as to benefit 
agriculture 1 Would tbe same methods be useful in preventirig the 
destruction hy erosion of agricultural land ? 

(c) Is there nn opening for schemes of afforestation in tho neighbourhood 
of villages ? 

. (/) Are forests suffering deterioration from excessive grassing ? Is 
s6il erosion being thereby facilitated ? Suggest remedies, . 

20. ' Marketing. 

(а) Bo you consider existing market laoililics to be sati.sfnclory ? 
Please specify and cnticiso tho markets to which you refer, and mnlco , 
suggestions for their improvement. 

(б) Are you satisfied with! ho existing systbm of marketing and distrihu* ^ 
tion ? If not, please indicate the produce to which ytmrcfcr an^i^nscribo 

' and criticise in detail the ohanuols of marketing and distrihuwon^ from 
■ tho producer to tho consumer in India (or exporter in the case of produce ’ 
exported overseas), t State the services rendered hy caoh mtermediary 
and wheliot such intermediary acts in the’ capacity of merchaut or 
commission agent, and comment upon the efficiency of those scrtices and , 
tho margins upon which such iitiormcdiaries opeiatc. Ploaso describe 
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the method bj \rbicb each transaction is financed, or in the case of barter, 
bj which an exchange is cfiected. 

(c) Do 70U wish to suggest steps whereby the qualiiy, puidiy, grading 
01 paokiag oi agrioultuiai pioiace may he improved, distmguisimg where 
possible between produce destined for — 

(i) Indian markets ? 

(ii) Export markets ? 

(d) Do you think that more cfiective steps might be taken to place 
at the disposal of cultivators, merchants and traders information as to 
market conditions, whether Indian or overseas ; crop returns; complaints 
as to Indian produce from wheresoever originating ; and agricultural and 
marketing news in general ? 

21 . Tariffs and Sea Freights. 

Do existing (a) customs duties, both import and export, and (b) sea 
freights adversely affect the prosperity of the Indian cultivator ? If so, 
have you any recommendations to make ? 

22 . Co-operaiion. 

(а) Wbat steps do you think shou/d be taken to encourage the grouth 
of the cQ-operativo movement — 

(t) by Government, 

(it) by non-official agencies ? 

(б) Have you any observations to make upon — 

(i) Credit societies ; 

(it) Purchase societies ; 

(m) Societies formed for the sale of produce or stock ; 

(iv) Societies for effecting improvements— e.g,, the di g gin g of wdls 
and the construction of bimds, walls and fences, or the planting 
of hedges ; 

‘Sooiotics -formed for the aggregation of fragmented holdings 
' hnd their redistribution in plots of reasonable size ; 

Societies for thS co-operotdve nse of agricultural machinery ; 
(f»») -Sooi^iOT, for joint farming ; 

(viii) Cattle breeding Societies ;-‘"v 

'■ formed for any purpose connected with agriculture 

^ ^tSi^th,th^,bettoment oi village life, but no^,specified above 1 

, X?) oo^p'erativb-Vchemes^tb’r-'jeint improvement, such ns 00- 

•pi^h^^igation or co-operative fencing or a co-operative consolidation 
)f holdifip scheme) cannot be given effect to oiving to the univillingnm 
)I a sinall ^ority to join, do you think legislation should boif^duced 
n, ord0t*^^mpel such persons to join for the commondidn^fit of all ? 

(d) Do you coiisider that those societies of which ^Ohsfeivo personi 4 ,-,- 
have, in the main, achieved their object'f^ ' ' 



23. General Education. 

(a) Do you trisli to inako observations upon existing sysloias of educa- 
tion in Ibeir bearing upon the ngrimtltuTal effioienoy of tlic people ? If 
you junlce suggestions, please distinguish, as far ns possible, between — 

(?) nigher or collegiate, 

{ii) Middle school, and 

(Hi) Elementary school education. 

(bf (?) Can you suggest any methods whereby nuul education may 
impiovo the ability and culture of agriculturists of all grades while 
retaining their Inter^t in the laud ? 

(?t) t\Tiat is 3 -oiur experience of compulsorj' education in rural areas ? 
(???) Wliat is the explanation of the small proportion of boys in rural 
primary schools who pass through the fourth cla-ss t 

24. Attracting Capital. 

(а) "VS'hat steps are necessary in order to induce a larger number of 
men of oapitnl and cnteiprise to take to agriculture ? 

(б) AVhat ate the factors tending to discourage owners of agricultural 
land from carrying out improvements ? 

25. Welfare of Rural Population. 

(а) Outside the subjeols cnuracralcd above, have you any suggestions 
to offer for ^mpTo^^ng hygiene in rural areas and for tlio promotion of 
the general wcll-heing and prosperity of the rural population 1 

(б) Arc you, for instance, in favour of Government conducting economic 
surveys in typical village? with a vic%v to sscerTaining the economic 
position of the cultivators 1, If so, what, in your opraion^ should be the 
scope and methods uf such enquiries 1 

(c) If you have carried out onj-tbing in tlie nature of such mtonsivc 
enquiry, please state the broad conohisions which yoti reached, 

26. Statistics. 

(a) Do you wish to make suggf.stionnfor the oxten-siob Uf. improvement 

of the existing methods of — ■ ‘ ' r i • 

- (?) ascertaining arena under cullivntioh and erops ; .\i 

(ii) c.stimnling thcjri^d of ogricultural pr^duc^ ' '* ' * 

(Hi) enumerating hVi3Sldol**nn<f'imploments ; 

(tV) rollcctiug information on land tenure, the incjdmjM^of, Indd* 
..^venue and the size p|,tho ngricultnrnljjo^platfSw't^*' 

(«) arranging and publishmgiSgrictjHurnflfnljstics ? . y t 

(b) . Have you any other eugge.stiona lo make under this 
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Mr. W. SMITH, Imperial Dairy Expert, Bangalore. 

Momorandum on (ho Animal Husbandry Sootion, Bangalore. 

, * A 

Tm submitting ^noiiiorniida to a Commission some of tho members of whieli 
are not intiinatcl,T oeguninted witli.jrndinn ngriciilfural conditions, it is nccc$> 
sary in tho fir«!t place to briefly stnlo tlio present posilion of tho cattle-breeding 
ami dairy industry and its jniportanco from the poinl of view of tho agri- 
cultural well-being of tlio country. 

This %etion of the Imiierial Agricultilrnl Dopartjnont uliioU is under my 
controt 'deals primarily with dairying and dairying menns cnttlo-broeding 
iiud connoU'S tho'whole cattle iudustiy. India, sponLing in a general sense, 
does not rear qa’tjld for beef and consequently iiiileli rattle and plough buUacKs 
are her cnlUo rcqnireinenls, and as it t.nkcs a cow to prothiro a bullock and as 
tho (.ouufcry cannot nflord to Iinro any cons which ore not milk-producing 
ecu'-, it /«lIo\re that the dairy- industry includes the whole eotlle-bt coding 
iutlustr}'^ lho-t«'o are one and indivisible. The dorclopment of the daily and 
oattlc-l’tecding industry is by a long way the most important agiioultuinl 

Mr. W. Smilii. 
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problem in India. The Indian agriculturist has more of his mono;* invested 
in cattle tlian in any other capital form. It is more important than the grm~ 
mg of uheat or coUon or rice or any ciop; it is ns important and universal 
as the growing of all crops. India is a country of small fragmented holdings 
and the cultivation of the land cannot he done by ti actors or by horses or 
mules, it can only be done so far ns traction is concerned by the agency of 
the bullock so that the cultivation of every crop depends upon the efficiency of 
the woriring bullock, not only so but the piiroary transport of all crops pro- 
duced must be done by the bullock. Theie is no doubt whatever but that the 
use of improved implements and machines for tho cultivation and harvesting 
of crops has been and is being seriously retarded, because the cultivator docs 
not possess a bullock of sufficient stren^h, size, woicpit or speed to work these 
improved machines and implements. The health and physical welfare of the 
a hole of tho people of India depends upon a plentiful, pure and clean supply 
of dairy produce. Great masses of the people of this country are vegetarians 
and I think it is admitted nowadays that in no form of i cgetable fats can iliat 
particular growth principle bo found wltidi is so necessary for tho proper 
development of tho young. This growth clement can only be found in animal 
fat, and as our people in the main do not cat flesh tho only kind of animal 
fat th(^ can use to attain tho growth vitamincs is milk fat. Tho milk-supply- 
of India to-day is indescribably bad; it is filthy, cvponsivo and scarce. Ko 
uonder tho infant mortality in some of our largo cities ciiuals C60 per 1,000 
infants from birth to one j’car old. 

The oattle-breeding and dairy industry is also important because in its- 
present state it imposes a colossal yearly drain on tho ncnlth of the country. 
In India including Indian States there are at tho present time 180,000,000 of 
all kinds of bovine stock, the total value of nhicb may be taken ns some nine 
huiidied crores fninc thousand millions) of rupees. The mnjority of the people 
of India are Hindus and to tho Hindus it is wrong to take animal life, not 
only so Imt it is a doubly heinous offence to take the life of any memhor of 
tho ov tribe. The cow is s.tcied and is venerated by tho Hindus from Peshawar 
to Tuticorin. Broadly speaking, tho cattle-breeding industry in India is in the 
hands of ignniant jungly tribes uho have no scientific Imouledge of the ]irinci- 
plos of breeding or the practice of eattie-rcaring, and oonseguontly millions 
of absolutely useless scrub cattle arc bom in tbo conntiy eveiy year. These 
'inimals are so pom that they cannot do any work nor do the females yield 
any milk, jot having been horn they cannot owing to tho Hindu sentiment bo 
killed and the country must keep them until they die. These animals not only 
j'lcld the country no lotum outside of tho vnluo of their hide and bones ivhen 
they die, but they consume the food which tbo working and milk-producing 
animal ought to gel and as tho mules arc not castrated they perpetuate their 
degenciato species nil over tho land. In any othci country in tho woild these- 
nniinals would bo killed and utilised for food nt the end of their third monsoon 
nlion they had sufficient flesh on their bones to pay for what they had eaten. 
Hole they hase a brief pciiod of plentiful feeding cnob monsoon, followed by 
eight or moio months of semi-stars ution until thpy die, and their bones and 
hides are sold by the sweeper caste. A miter in the " Madras Mail " of 21st 
April, 192G, calculates that tho loss to this country due to tho upkeep of those 
iiscloiis cattle is not less than si\ty-one croics and twenty Inos (six liundrcd and 
Iwclm imllions) of i upccs per annum. I cannot vouoli for Oio correefness of 
this_ figure, but the drain on the wealth of tho country due to this slate of 
anaiis is ttnlj’ colossal and tho foregoing shows tho casting deploinblo state 
of the cattle-breeding and dauw industry. It will bo seen then that not only 
IS tlie development of the cattle-dairy industry the most important pioblem 
facing Indian agricnltuie, but owing to the Hindu sentiment “thou 'ball 
not kill tho cow ” it is the most difficult agrictiltuinl problem in India. The 
^ improvement of the quality of Indian eiops oi methods of Indian cultivation. 

education of tho Indian cultivator are as cosy here as they ai e in any 
other part of the world, hut the cattle problem is hedged around by Hindu 
Mntimont, and hy reason of this sentiment it is not only the loss through the 
orlnng and milking of inefficient cattle that India has to face, she has to< 

Mr. "W. Smith. 



foot ft lavRor bill in supporting tho nltogctlior useless cottlo which cannot ho 
lalled owing to tho soutiiuonts of her people. There is only ono solution of 
tho prohicm, Hindu .sontinicnt will not chango for a long timo to come and 
the cattle-breeding nnd dairy industry must bo iniscd to tlmt higli lord of 
efficiency ulieu the brooders of enttlo will only permit efficient and suitable 
animals to be born nnd iboso only in sneh nmuben) ns tho country requires. 
Xow not only js tlio enflle-brccding nnd dairs' question tlio most important 
nnd thc niost difficult problem facing tbo Indian ngriciiltui ist. hnt it is tho 
most uuhersnl. It must bo handled from an AH-Indm point of now. It can- 
not adequately be dealt with by Provinces or States, heeauso tho cnttlo-br ced- 
ing policy mid practiee of one Prosiiice or State may largely nlfcct tho agri- 
cultural effieioiioy of another Province or State. Rcngal, for instance, hiceds 
comi>oi‘ativcly few cattle nnd those she doas hiccd nio of poor quality. The 
Bejigali cultivator to a. large extent depends upon tlio breederh o£ Bihar nnd 
Orissa to supply him with Jiis work cattle. Then again both Imngoon nnd 
Calcutta depend almost oiilircly on tho Punjab for tho supply of their inildi 
cattlo and Bomhny draws its milking cattle from the Punjab and Sind. Not 
only is tho question nniroraal from this point of view, hut over tho whole 
country (ivory casto^ creed, and class ii>.cs milk nnd milk products freely in 
their dielniy nnd onltivators of every jiiirt of India look for an officiont field 
ox. It would Scorn, thoissforo, that this question which is so vital to tho 
agricultural and general progress of the country would icceivo very special 
attention at tho hands of the Central Government. That it has not done so 
Can bo onMiy proved. In fact this great problem has heen all along treated 
as tho Cindoreiln of Imperial AgiiciiHuro ns tho following hriof resume of facts 
will show. 

fu response to rt^mmondations made by llui Board of Agricultiiro at their 
meeting-, at Coimhatoro in 1013 nnd Pusa in 1916 tho Government of India 
in Jfny 1920 appointed an Impeiial Dairy Expert, and in July 1921 tho 
appointmcnl of a Physiological Chemist was mndo to cairy out rcscaich work 
in connection with prohloms of nnimnl nutrition. Tho recommendation mndo 
hy The Board of Agriciilturo at the two mootings before rofericd to, besides tho 
nppointment of an Imperial Dnirj* Export nnd a Physiological Chemist, i ccom- 
moiidcd tho estahliNhinont of dairy schools nud of breeding fanns on a modernto 
scale; but although I was appointed to tho post of Imperial Dairy E’qiort in 
May, 1020, Gorcriiniciil did not provide mo w'itli oilhor money or faciltUos of 
any soit wimtover to carry out any educftlional or research work until July 
1923. In 1022, ssilh tho enthusiastic support of tho Agricultuial Adviser to 
Govommont, T icquested Government to hand over to this department tho 
thirty-four htilita'ry dairy farms in ludia so that they could bo utilised ns 
training centres, breeding farms and rcscaich stations. On tho recommenda- 
tion of tin) inchenpo Ooinniitico two of tho^o fat ms with n small hill fatm 
were hniidod over for educational and lesenreli purposes iiislcnd of thirty four 
asked for, and tho farm's handed over wero only given ‘on tho undctsinndiug 
that they wore to ho self-supporting, or in other words tlmt this department 
would provide that education so badly wanted, and carry out o*: well much 
needed icsoarch work without a penny of eost to Dio State. 

O’ho farms before referred toi, wliich were taken over from tho ^lilitnry 
Dop.'iitmont in 1023, arc ‘•iruated at Rnrnnl in tho J’unjah nnd Bniignloro or 
ItybOie fitafo with n hinneli of Bangalore farm at IVcllinglon in fhe Nifgiri 
nilN. Then, in October, 192o, this dopnrtmont look over tho Military cren- 
niory at Aiiand in Gujarai to be s(S<*d, ns a dairy factory srhool. Tbo staff 
oniplo>e(l by tho Military Department on tho Itangnloio, Wellington and 
Karnal farms wore taken over with tho farms. The laliornlories of tho I*hy- 
fciologioftl Chemist to Govoinuieut wom moved from Pura and tlio Bangalore 
farm was converted jnto a eeutrnl teaching and ie',earch imrtilution now 
known as tho Imperial Instilule ot Animal lJusbaudry and Dairying. Throe 
•clns-es of pupils nro taken on Ihorc for training ft om all parts of fndia, r/e.,*— 

( 1 ) Post-grndunto pupils for ndvjmcPtl instrncHon in ajiimnl nulrilioTi, 
nnimal hushandiy and dairying. 

Afr. W. Smith. 
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(2) Pupils for llio Indian dairy diploma granted by the Institute (2* 

years’ courso), 

(3) Short course students for special instiuction in specific subjects- 

connected with animal husbandry or dairying. 

The Knjnal farm is utilised foi the instiuction of nil three of the above classes 
of pupils and is prininiily a cnttlc-biecding lescnrch station uliero three 
scpnrnto herds of puie Indian cattle have been established and irliicli are 
being del eloped on pure lines. 

The Wellington farm is merely n branch of Bnngaloio kept up to provide- 
the British gariison in that station iitih pnio milk and butter. 

The Anand Crenmoiy was acquired in order to provide fnctoiy instiuction 
ond to carry out rescnich uoik in connection uith the manufoctiiro of plit, 
butter, condensed milk, diieJ milk and factory milk products generally. 

I hate just Icnincd that Govcnimcnt may close donn this factory betauso jtis 
not paying. Tins cicamciy is situated in the one district in India where milk 
IS available in large quantities, and nhcio biittoi and casein arc manufactured 
foi home consumption and ovpott. This Section cannot possibly carry out 
its nork uithout one deny factoiy of this kind. Indian factory methods of 
butter, ghi, and rasoiii mnnufneturo are crude, uneconomical and dirty. India 
imports largo quantities of condensed milk, diied milk, and milk products of 
various kinds, all of nliicli should be made in the countiy. Ilcsenrcli and ev- 
pciimcnt ot this kind is moie necessary in India at the present moment than 
nn> othci class ot d.iirv uork. In fact it is absolutely \itnl to India. It lies 
at the root of the whole cnttlo problem. It is no use improving the yield of 
the Indian con or buffalo unless along nitli this improiomont a market is 
provided for the milk of these animals. This can onl.v bo done in the ruial 
arors by dov eloping the mnnuf.icturo of milk products. Nothing whatever is 
tenown about the scientific manufacture of any class of modern milk pio'lnct 
fiom the milk of the buffalo. Present methods arc crude, filthy and -nnsteful. 
The closing down of the resoaioh creamery at Anniid wouhl be n national 
disaster. The most urgent and pressing dnny problem in India to-day is the 
utilisation of by-products m the manutacturo of gJii, and so far neithei the 
Impennl nor any Provincial Government has touched the problem. This Sec- 
tion was preparing to do so nt Anand. 

So far outside of the actual staffs required to work the farms and forineily 
employed by the JTilitary dairies no c\tra staff for educational and research 
work has been piovidcd tor this Section other than that a general assistant 
to the Imperial Dairy Evpert was appointed in December 1925. Consequently 
tbe amount of research work undeitakcn has not been nt nil commensurate 
with the needs of the industry, tlio demand for dairy and cattle-breeding 
education nt all the farms and the d.i&y fnctoiy has since the comrooiiccinont 
of the concerns been far rooic thnn could bo uiidcrtnkcn Bcscarch woik in 
the dciclopmoiit of our two herds of Indian cows and the Indian buffalo herd 
at Karnnl (the former on dual purpose lines, milk and draught, and the latter 
for milk piodnction) is being enried out Owing to paucity of staff and want 
of funds this Section has not yet been able to touch the fringe of the many 
pressing pioblcms facing the cnttlc-brecding and dairy industry in its national 
aspect, consequently practically no results of research work ’done bv this- 
Section have so far been mndo available for flic ndvnncciiicnt of Indian* 
agiicultnic 

Since my appointment ns Imperial Dairy Espert in 1620 tins Section has- 
been in cuiitiminl close touch with all the Provincial Departments of Xgricul- 
tnro, with the Corporations of the large cities and with most of tho Indian 
States, pitijiapole societies, etc., and technical advice with building plans, 
mncbincry specification, etc., has issued from my office in a continuous stream 
since its inspection. Tlio demand fiom nil over the country for this class of 
information continues to increase and tbe supply of technical advice occupies 
a large part of my time and that of my assistant. 1 maintain a practically 
continuous correspondence with all the Directors of Agricnlturo in India, with 

Mr. W. Smith. 
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mtiny of tho Co-oporntivo Doparfincuts nnd with the cattlo-hrcoding o'tpcrts. 
My office is freely consulted^ by all the Departments of /Agrioultnro in the cown- 
tiy on inatters connetsted with cattle-breeding and dairying, and in this respect 
I consider wo have done, and are doing good work. 

The tijaining of post-gi’adnnte students at Karnal, Anand and Bangalore 
ior the highest posts of _tho department is nndortnlcon by this Section in co- 
operation ivith the Pli^psiologieal Chemist to Government; nnd in my opinion 
this training could he impioved by the provision of a scientific research staff 
at Bnngaloto and Karnnl fanns, but especially at the Anand Cicameiy under 
a horn the post-graduate men could a oik. 

I consider that our present facilities for giving shoit courses of study to 
persons connected with the cattle-bi ceding nnd dairying indiistiy arc good, 
but they aoiihl be improved by the addition of tbc scientific research staff 
above lefcired to 

The work of this Section has been rnrricd on at all times in the most active 
and pleasant co-opciation nith all the officers of the Impel ini Agricultnial 
Department and as before stated with the Directors of Agriciiltnro and expert 
cnttle-hreoding dairy officers of all the Agrioiiltiirnl and Veterinary Depart- 
ments. This Section by reason of the class of nork done has been moio parti- 
cnlwrly in ieneii with the AgYiewiinval end BaetevieVaRwel Seetieas. at Pvwa 
and in daily eo-oporntion with the Physiological Chemist at Bnng.iloie. On 
various occasions the Section lias supplied detailed infoimation regarding the 
position of the dairy indu.stry in India to tlic Tiitornational Instil nto of Agti- 
culturc in Romo. 
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Replies to the Questionnaire. 

Before dealing with those spocifio questions uhich pertain to cattlo-hrccd- 
ing and daiijing, I desire to innko a few icinnrks regarding Question I (b), 
Besearch. 

QorsTioK 1 (b).— The section of the Imperial Department of Agrioultuio 
under my control comprises the following units in addition to the office of the 
Imperial Dairy Expert- — 

The Imperial Institute of Animal Husbandry and Dairying, Bangalore. 

The Impoiinl Gorernmont D.airy Form at Wellington. 

The Imperial Government Cattle Breeding Farm at Kornnl, Punjab. 

The Imperial Government Crcameiy at Anand, Gujarat. 

Tlio office of the Imperial Dairy Expert u as opened in May 1920, and the 
threo ilrst mentioned farms uere taken over from tho Military in 1023. The 
Anand Creamery was taken over in 1925. 

All of these institutions aro utilised as far as circumstances permit os teach- 
ing or icbonrch centres. Tho Imperial Institute of Animal Husbandry and 
Dairying giants a diploma in practical dairy farm management. Tho course 
for this diploma is a two years one, and tho teaching for this diploma, in 
order to make it as varied and practical as possible, is given at Bangalore, 
Karnal and Anand Creameiy. The number of students now under trainjng 
for this diploma is 23 this being the maximum number which tho existing 
hostel accommodation could provide for, but tho actual number of suitable 
men who applied for tuition an tho class now undergoing instruction was <19. 
In addition to tho diploma students all the farms under this section and tho 
creamery take mon for short technical courses, ns well as post-graduate 
students for special research work. Daring the past two years 74 short course 
students and 7 post-graduate students havo taken courses. 

Tho laboratory, cattlo sheds and stores of the Pliysiological diomist to 
Gorcriimont are situated in the farm yard of tho Bangnloro Institute, and the 
scientific staff of this officer has up to tho present very kindly undertaken the 
teaching of students in dairy chemistry, food analysis, and animal nutrition. 
I regal d tho animal nutrition work of the Physiological Chemist as of vital 
importance to the agriculture of India, and it has been the aim of this office to 
co-operate with him in every possible direction, but if tho activities of this 
officer are to expand iii tho future as they hnvo in tho past the day is not far 
distant uhen tliere will not be room at the Bangalore farm for the Institute and 
the Physiological Chemist, and I am of opinion that in view of tho magnitude 
and national importance of animal nutrition research a sepnrnto farm with 
herd, lands and scientific laboratories should be'giien to tho Physiological 
Chemist, and that the ousting labor atorics and buildings now occupied by 
him at Bangalore be handed over to the dairy institute and utilised for teach- 
ing and research purposes on .cattle-breeding and dairy problems. This ovon- 
tunlity was foreseen in 1924, ns in that year this office suggested to tho Ghiv- 
orument of India that tho Hosur Bemount Dop6t, now the Madras Govcin- 
ment Cattlo Form, then tho property of tho Impoiinl Government which was 
to be abandoned by Military Bemount Department, should bo handed over to 
the Bangalore Institiito in order to permit of future extensions and to enable 
tho Bangalore farm to grow its own fodder requirements. Dp to tho present 
this Section has been able to do reiy little in tho direction of research Work 
in connection with dairy problems. Experimental cattle-breeding work is 
being done at all three f.arms, but owing to lack of staff and funds, and to tho 
fact that in the initial stages the energies of this office woio concentrated 
upon the oiganisation of tho farms as educational ccntics, little or nothing 
has been done to bo1\c tho many pressing problems affecting the dairying and 
-cattle-breeding industiy. Tho time has now come when this work should bo 
undertaken on a purely national scale. In this connection please sec mv 
remarks on page 10 of this note icgarding Anand Creamery. On tho purely 
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dairy side of the work tho tartory problems there referred to arc most press- 
ing. The following specific problems, I consider, call for immediate investi- 
gation : — 

(1) Tho manufacture, storage and transport of ghi. 

(5) Tho mnnnfncturo of condensed milk from the milk of tho buffalo. 

(2) The utilisation of tho skim or butter milk a by-product from ghi 

manufacture, connoting tho mannfacturo of dried milk, casoin, 
milk sugar, skim milk cheese. 

(4) Tho manufacture, storage and transport of butter under tropical 
conditions. 

(0) Standaidis.ation of Indian daily products as logards purity. 

(6) Testing and lecording of tho quality, i.c. chemical composition, of 

the milk of all the diffoient well-known breeds of Indian cows and 
buffaloes. 

(7) Transport of fresh milk for long distances in India including 

transport methods. 

Question 16 (a ). — ITor two reasons it is vitally important that something 
should bo done on a national scale to improve the breeds of cattle in India. 
Firstly the quality of the cattle of India grows worse from year to year. Tho 
introduction of modern and inoie efficient cultivating, seeding and harvesting 
machinciy is being letardcd, .and tho growing of every class of crop is adversely 
affected 'Uirongh the inefficiency of tlio plough bullock. Not only so but the 
general health and physical well-being of tho whole community, rural as well 
as urban, is detrimentally influenced through tho lack of a plentiful, cheap and 
safe supply of dairy produce, duo to tho jncfficionoy of tho Indian milch cow. 

Secondly owing to ilio Hindu sentiment regarding the killing of cattlo and 
to tho ignora'nco, apathy and want of skill on the part of the cattlo breodeis, 
this country is called upon to support continually inillious of c.attlb wliich. 
from bhth to death, aro quite useless. They aie not good onough to do any 
work or produce any milk. It costs tho country anything from Bs. 15 to 
Rs. 30 per head per year to keep them. Their average life may be taken as 
6 years and at the end of that time they die and the country gets Rs. 12 to 
Rs. 16 per head for their skin, horns and bones. Not only so but these por- 
foctly useless animals oat up the fodder wliich should go to the foirly efficient 
workers and milkers, and thereby impair their utility. Again in tho districts 
which support tlicso animals, castration is not generally practised and tho 
raisor.ablo half starved males roam about perpetuating their species and further 
reducing tho quality of the cattlo of tho country. It is difficult to ostamato 
liow much this drain on tho w’oalth of India amounts to. Th.at it roaches a 
colossal figure yearly is certain. 

Oattle-brooding and dairying in India, I regard as one and indivisible. 
This is mainly a vegetarian country and beef has no value, nor will tho people 
of India work the female of tho ox tribe in tho plough or tho cait, so that 
what tho country wants is efficient draught bnlloclcs and profitable milking 
cows. It being particul.arly borne in mind that almost every animal bom 
must be permitted to live .and must bo fed. Wo cannot destroy tho poor 
field worker nor tho ivortbless cow. Tho country is saddled with whatever 
its cows give birth to, and it cannot afford to keep a cow just good onougb 
to bo the dam of future generations. In ordci that tlie cow shiill pay for her, 
keep slio must, seeing she is prevented by custom from doing field work, give-’ 
sufficient milk to rear her calf and in addition ns much as will bo equal in 
value to the cost of hor maintenance. For India therefore wo require for nil 
districts a suitable type of dual purpose animal, tho mnlo being efficient us ii 
field worker and the female as a milker. It has, I think, been demonstrated 
now that such cattle are obtainable and that many of tho best breeds wo have 
in India, possess these dual qualities. ^ 
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Tf tho foregoing accurately dc^crilies the position then tlio solution lies 
in • — 


(1) The development of pedigree herds on diinl purpose lines, suitnlilc 

for each district. 

(2) The careful distribution nnd supervision of bulls fiom these herds. 

(3) Tho dovelojiment simultaneously nith (1) and (2) of technical dairj'- 

ing nnd especially tho co-operath'o linndling and sale of milk, 
production and sale of qhi, and ntanufnctuio and sale of milk 
products, nil ns sillngo industries 

f4) Tho dissemination of knon ledge regniding the breeding, icniing and 
feeding of cattle and the grouing and conservation of fodder 
crops for their ni.iintenance. 

(6) Tho ovtonsion of the Civil Veterinary Department to give better 
service in the detection, prevention nnd cure of animal diseases. 

iVith regard to (1) tho formation of pedigree herds. My es-poricnco in 
India follons that of the irorld of aiumal bickers in goncial that successful 
breading cannot be done with n mongrel sire. There was probnblj n_ day in 
tho history of India iilien the dedicated or Brahmiiii bulls, used mainly for 
bleeding purposes throughout tho country noro the best that could bo 
procured. At that time huge more oi less isolated ranching areas were avail- 
able for cattle-breeding uliere there was little oi no admixture with different 
tyoes of cattle from other parts of tho countiy, hut tho spread of irrigation 
canols, the reservation of forests, nnd tho general increase of tho cultivated 
men has driven the cattle-breeding clans into the rough jungle tracts, nnd tho 
improvement of roads, the establishment of railways and the general ndvanco 
in transport nnd menus of communications, has so mixed up the one time 
breeds of cattle in India, that mo-.t of tlic bulls now used ns sires can be tiuly 
classed as mongrels. Added to this is the fact that in India ns in other parts 
of the woild, religions fen'cncy has declined and tho Brahmin, who now dedi- 
cates n bull on the birth of his son, is often more concerned in obtaining an 
animal at a moderate price than with getting tho best possible breeding bull. 
In this connection ploniio see copy of this ofllco letter No. 2925-A., dated Otb 
January 1920 (Appcnduc I), addrcs.sed to tbe All-India Cow Protection Society, 
Tlio pedigree herds of cattle in Great Britain, ahich have formed the found- 
ation stock of more than liolf the cattle in tho world’s tompcrnic rones, 
were built up by private individuals and the various now ii ell-known hiccds 
■acre ovohed or created nt tho expense of priiate enteipiiso, and it has been 
stated that the same procodute must be folloiicd in India. I giro it ns my 
opinion tbnt this cannot be done boro and if India is to wait until her 
private c.atl1o owners, at their onn expense, build up pedigree breeds of 
cattle, she will wait until tbe crack of doom. Tlio conditions are lory differ- 
ent. In Kuropo the commercial value of beef enabled the far-sighted breeder 
to dispose off his rejections, wliich in tho initial stages must bo niiniorons, 
nt an economic figiiro and he could kiioek on the head nt hirlli any vei v weedy 
calves. In India the flesh of entile has little or no value as food and if it had, 
no self-respecting Hindu breeder would sell liis, tattle to a butcher nor will ho 
kill woithjess calves. The huilding up of pcdigico herds in India must be n 
losing business Jor many years to come and therefore it can only be done by tho 
State. No amount of piopsganda oi oQicial, persuasion will induce Indian 
landed propriolois, cultivntars or business moii to undertake this work because 
nltboiigii it will in time yield a handsome return to the country in the iuereaso 
of wealth due to enhanced c.ittlc ofliciesicy' yet, tho loss or cost to the person, 
company oi State which does this jiionocr work will bo heai'y. Govciumont 
cnUIe-brccding farms in India cannot bo expected to’ pay tlicir way for many 
ycnis to come and this fact Iins been emphasised by the Board of Agriciiltuie. 

Itcgniding tbe second rceomraondation of this note — tho distribution and 
(oiilrol of pedigree liulls.^ This is a woik which will require very special 
ntlentioii. It nmy lie done tlirougli local boards, village paneheycts, co- 
operative societies or other agencies, ond along with this must go an organised 
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ip'sieni for tho cnstrntion of nil unfit mnlcs. Homing in mind llio fact that 
in most parts of India cattlo oneo born cannot he killed or sold for beef, it 
will bo realised how important it is that only tho nnmhor of cattle actually 
retjuired by the country should bo begotten and only eflicient and healthy 
animals should ho brought into world. "Wo have far too many cattle in India. 
IVlint no want is fewer cattle, but all of thorn cfficiont and jirofitnblo. The aim 
of tho Agricultural Departmonts from a brooding point of view should bo 
suitable bull or bulls in every village, properly controlled and supeiwised. This 
is not an imiiossiblo dream. It has alieady been done in some parts of tho 
Punjab wheto owing to the energetic action of tho Government of that Pio- 
vince, tho decline in the quality of cattle has been stayed. 

■\Vo are at the parting of tho ways in India in regard to tliit, cattle-breeding 
pioblem. This countiy like all other conntiies at some stage of thoii develop- 
ment, has leached tho point where it can no longer aitoid to set aside huge 
mens for breeding c.ittle on the ranching system, because it now requires those 
at cos to grow food for its people and cotton to clothe thorn. Owing to want of 
knowledge on the part of those closely interested in stock bleeding, the 
cattle of the countiy have got into such a mixed np condition that it is not 
profitable for the cultivator to breed bis own animals. It must thciefore 
be the aim of all interested in agricultural propaganda and inogicss to 
demonstrate to the cultivator that lie must biccd and rear c.ittle and that if 
he uses the right breeds and praetives tho correct methods, c.sttle-i earing and 
the growing and conserving of fodder ciops for this puiposc ns a regular part 
of his agricultninl operations will be piofitablc. There is no nso telling tho 
cultivator this. It must ho demonstrated to him hofoic his eyes, and it can- 
not be dcmonsti nied until ho can ho oifciod tlio services of a hull which will 
be reiUin under sjiecific condition to produce an offioiont field bullock and a 
profitable milcli cow, and it is at this juncture that tbo_ third proposal of tins 
note (tho development of technical dairying) comos in. It is not meioly 
necessary to onnhlc the cultivator, who must he tho breeder of tho future^ to- 
pi odneo a milk-yiolding cow. lie must bo taught bow to economically utilise 
tho milk of this animal. Tho milk producers ol India to-day me stooped in 
tcchnioal ignorance and superstition. The mothnds of mmnifnotnrc of ghi 
and tho various forms of Indian cheese and iinrti.ally evaporated milk mo 
filthy and wnstofnl, so much so that at the flush season of tho year in many 
of tho (j/ii-produoiiig trai-ts the huttci milk or by-product from gli\ manufac- 
ture containing all the valuable casein albuminoids and milk sugar is tbroivn 
away. Apart from this aspect of tbo question, India badly requires village 
industries to provide .'idditionnl sources of emplo 5 Tncnt and to goneraliy in- 
ciense tbe standard of villngo lifo. What industries are more suitable for this 
puipose than tbo manufacture of glti, countiy ebeoso, casein and diicd milk, 
etc,, on a small Inetory scale owned and managed on co-operativo principles. 
With the aim of oncournging this phase of dairy developinont, 1 started a 
class for tho instrnclion pf officeis of tho Oo-oporativo Departments of all tho 
Provincial Governments' and Indian States, nt tho Imperial Institute of 
Animal Husbandry and Dairying at Bangalore. Tho first class hold in 1925 
was attended by some 26 ollicois from most of the Provinces and principal 
Didiaii States. The Govornincnt of India authoiiscd tliis class but in doing 
so they gave it .as their opinion that in giving iiistriiction of this untnro the 
Iiaporial Dep.\rtmont of Agrionlturo were oncouragiiig on tho functions of 
the Provincial Departments of Agricnltuic. I attach cojjy of a letter fiom 
tl>o Bogistrav of Co-operative Societies, Punjab, 'to tho Government of India 
and a copy of the reply of the Government of India to tho same (Appendix II), 
from which it will he .seen that the 6o\-eniment of India expect a roeommond- 
ation from tho Boyal Commission on Agiiculturo reg.arding this matter and 
tho Koynl Commission 'on Agriculture may consider the adrisalnliigr 
of communicating their views to the Govornincnt of India at a date earlier tlian 
tho submission of their full report. 

Up to tho present none of the agricultural collcges'in India has attempted 
to give instruction in dairy factory work nor has' ouv exporimental work 
boon done on thO very important problems such ns the manufacture of g7(i. 
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casoin, or other milk factory products. In October last the dairy section of 
the Imperial Department of Agriculture took orer the disused hlilitaiy 
Creamery at Anand in Gujarat, for the purpose of utilising it as an instruc- 
tional centre for creamery irork and for experimental work in connection 
with dairy factory problems. The working of tliis creamery has not, owing 
to severe competition in the fresh butter market and for other reasons, been 
as profitable commercially as I had hoped and consequently the Government 
of India, I understand, contemplate closing it down. In this connection I 
attach copy oi a letter nfidr^cd to the Agricultural Adviser to Govenunent, 
on June IGth, 192G (Appendix III) and with a view to advising the Govern- 
ment of India concerning^ the retention or otherwise of this creamery, the 
Iloyal Commission on Agriculture might consider the advisability of some of 
its Members visiting this creamery and inspecting the local butter and pAi 
factories in Gujarat, the greatest milk-jiroducing district in India. As an 
indication of the conditions now prevailing in the Gujarat dairies, I may 
mention that the Boinh.iy Cattle Commission which consisted of 5 distin- 
guished Indians and 2_ Europeans described these places in paragraph 31 of 
their report published in 1023 ns reproduced below : — 

“The Committee whilst tourpg in Gujarat took the opportunity of 
visiting some of the so called dairies in Ahmedabad where the bulk of the 
bnttor and other dairy produce is manufactured for the whole of India. The 
Committee were surprised to find that this industry is carried out under the 
most filthy and dirty conditions imaginable. These so called “dairies" are 
situated in the most insanitary by-lanes of the city. The butter produced 
under these conditions is sold all over India and a certain amount is exported 
<oren to Groat Britain). It is a well-known fact that milk and its products 
are best medium possible in which injurious bacteria and germs of typhoid, 
dipthoria, cholera, etc., thrive and in which they arc carried and spread over 
the whole of India. It is essential for tho public health that production on 
honest and sciontifle lines should be made a financial success, so that the 
public at largo will get a safe and sure supply of milk and its several 
■products.” 

Owing to lack of funds and the attempt to obtain cbmmoroial results from 
•what are educational and research institutions, no research work has yet been 
done in connection with such pressing problems nst— 

(a) the manufacture, storago and marketing of ffhi in large and small 

quantities; 

(b) the manufacture of casoin, condensed milk or dried milk from 

buffaloes mUh ; 

(e) manufacture of panir (Indian cheese) from sUm-milk. 

This kind of research work can only be properly carried out at an experi- 
mental dairy factory situated in tho premier milk-producing area, Gujarat. 
It is useless to attempt this class of experiment with milk produced by Gov- 
ernment cattle fed, housed, and looked after under perfect conditions at 
the Govomment owned farms at Bangalore and Knrnnl. This work must bo 
done on a factory scale with purchased villago milk -produced under ordinary 
working conditions and adulterated, ns tho village producer will insist on 
adulterating it. Within tho last 20 years India has lost tho valuable butter 
export trade to tlie Ear East because of tho inferior quality of her butter due 
to lack of technical knowledge of methods of manufacture. For the same reason 
tho value of Gujarat c*moin in tho world’s markets is only half of the Prenoh 
and New Zealand product. Tho site of tho Anand Creamery is most suitable, 
tho kind on which tho creamery stands is nlready tho property of tho Imperial 
Government, and the closing of this crcnmciy boforo it has c\'cn begun its 
much needed research work would, I think, (as I have stated in my letter to 
tho Agricultural Adviser to tho Government of India) be nothing short of n 
national calamitj. In this instance also, and in view of tho urgency of tho 
question, tho Iloyal Commission may consider tho advisability of communicat- 
ing witu tho Govcininent of India at an early date. 
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Tho cultivator in India knowa how to make use of his bullock, but ho docs 
not possess thp most olojnenlaiy knowIcdp;o of how to make prohtablo uso of 
tho snrplits milk from his coos or buffaloes. Along srith tho iniprovemont of 
quality of his cow be must bo taught how to utilise his milk to tho best 
advantage. 

In dealing with the fourth recomuiondation of this note it is unnecessary 
to say much. Vigorous propaganda by means of rineina films, lantern slides, 
lectures and Inst but not least small domonsti niion farms, whore profitable 
cattlo are employed and ndiero the benefits of mixed farming with stock bleed* 
ing ns an e'^ontinl part, could be sbonn in ojioration. 

As regards item five of the recommendations of this note, I regard the 
work of mittlo-breoding, rearing, feeding and management ns coming under tho 
sphere of agricuHuto rather than veterinary operations. There is so mncli 
scope for the skilled veterinary oOicor in the sphere of tho prevention and cuie 
of animal diseases that I consider ho cannot profitably bo asked at this junc- 
ture to take up such purely agricultural problems ns tho breeding and rearing 
of livestock. 

Before dealing with tho minor points raised in the Questionnaire. I desire 
to call attention to tho national aspect of this cattle-breeding question and 
Uie necessity for some form of central authority W dealing witli it. Tho 
Board of Agriculture rccoguisiiig this have at thoir meetings at Bangalore in 
1921 and nt Pnsa in Becombor 1925 rccoraincndcd tlio establishment of n Cen- 
tral Cattle Bureau. This has boon commenced with n small clerical staff and 
the Imperial Dairy Export as Secictnry and it is nndorstood tliat the Cov- 
et nniciit of India havo under consideration tho formation of a ropresontativo 
boaid or committee, ns rototnmended by tlie Board of Agricnitnio at their 
Pusn meeting in 1923, to control the operations of tho Control Cattlo Bureau. 
The fund ions of this Bureau under tho control of a Committco represontod of 
all tho Provincial Governments and Indian Stales would be to establish and 
control held books, to supern'so and authentiento milk records, to keep all 
Govonunonts ond breeders in touch with tho cattlo-brccding activities of other 
hieedorsj and tho Buroati, if given sufitoicnt etalT and funds, a ill do a tisoful 
and very necessary uork in India, but tho cnttle-hrcoding dairying problem is 
so universal -to tlio whole country and so important natioiinny that I consider 
foiuo gi cater degree of control co-oi dination and gnidniico is necessary than 
can ho exercised by tho Central Cattle Bureau. It is T think certain that 
Bengal, by reason of tlio nature of its soil and climato, srill always icijuiro now 
blood for cattle-breeding from other Provinces of India, Colciitta nt present 
procures the whole of its milcli oattTo from tho United Provinces and tho 
Punjab. Bombay is lorgcly dopondont for its supply of milch rattle on tbo 
Punjab. Tho Province of Sind supplies milch cattlo to many distiiets in 
India and Burma, and llangoon imports cattlo regularly from tlic Punjab and 
Bilinr. Then thoie is tho question of control of tho export and import of 
cattlo which must olways bo in tho hands of tho Govoinmeiit of India. Tho 
time is perhaps not yot lipe for tho lestrielion of tho inovemonts of cattlo to 
prevent the spread of disoaso, hut this will come tome day and when it does 
it will have tc ho controlled by the Central Wovornment, The question of milk 
slnnclards 'iandaids of purity for pM, butter and other dairy piodntti, 
shonld bo the same nil over tbo country and goner.alJy cpoaknig this cnfllo- 
hreeding dairying qneslion is so universal, its dovolo'pmoiit so vital to tlio 
whole country that il at nil possible tho Government of India should retain 
some soil of control control over it. This might best ho dono by tho Control 
Government giving substantial gr-ints to Provineial Govcrnmcnls for cattlo- 
bi coding dairying, eonditional on tho money being spent on work appiwod 
of by the Ooulral Oovornmont, or if the control of tho Oovernmont of fudin 
was objected to tho central authority might take tlio fonu of a rontral agri- 
cnltuial council roprosonl.'itivo of all tho Prorineinl Governmonts and Indian 
States with small oxooulivo eominittcos of exports to deal with each of tho 
sprcial phases of ngriciilturo in the country. ' 

Question 10 (h ). — ^Jfy district is tho whole of India and Burma, and couso- 
quouilj' in this note I linvo attempted to deal with tho whole question from a 
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national ns opposed to a prorinciai point of view. In most cases what 
remains of the common pastures are overstocked, and they svill be so until 
tne cultivator bccomos a breeder and until ho realises that ho can make 
money by breeding and roaring cattle and groiving and conserving fodder for 
this purpose. Ho vrill only be able to do this uritli some degree of assistance 
from the State in the direction of : — 

(a) The provision and control of suitable sires. 

(b) Education, by demonstration and othennso concerning breeding and 

rearing of cattle and the utilisation and sale of daily produce. 

After all ovory country in the iiorid uhich has tackled the improvement of 
its cattle has employed some system of State aided bull provision and distri- 
bution. In the moio developed countries the premium bull system is in 
operation to-day Here wo must produce the pedigree bnll to commence with 
ns ho IS not otherwise available. It is tlie lecogniscd function of every State 
to provido not only olcmontary education but technical education for its people. 
Dairying on village factory lines has greatly added to the wealth of all the 
most progiessivo nations of the world, end India cannot afford to refuse 
technical education on this subject. 

Grazing on the cultivated tracts and cspocially the irrigated tracts in 
India is a wasto of land I^at the Americans term “siloin” is the inert 
economical way of feeding cattle, outside of the jungle tracts, in Indio. _ This 
-question mil only bo solved when it can he made profitablo for tho cultivator 
to rear cattle and to grow and eoiieervc the necess.iry fodder for their main- 
toiiaiicc. At tho same time much could bo done all over India by tho conserv- 
ation of tho suiplus green grasses of tlie coarser typos, during tho rains. Jay 
mc.aiis of pit silos. The making of this class of silage is simple, inexpensive 
and certain m its results. Tho system, I think, only requires to bo demonstrated 
to make it univorsal. It is not practised because its valuo is unknown and 
no ordinary cultivator will believe it can ho dono,niitil it is actually demon- 
strated to him. If in India no only bleed sufficient cfficiont cattle loi om 
roquiromonts, and if by moans of silago wo conserved the green fodder which 
is wasted every year by being allowed to iiin to woody fibre aftoi tho rains 
thoie would ho no shortage of loughage in this oountiy. 

Tho only way in which landowners can ho induced to take a keener practi- 
cal interest in tlie oattlo-daiiy iiidustiy is by demonstrating to them that tho 
use of pciligi 00 sires and tho adoption of modern methods me financially p_ro- 
fit.ihlc and this cannot bo done as explained in this noto_, until by State nssi^ 
aiico pedigree has boon created. In most parts of India the scat cost months 
of tho year for foddor-supply.aro Apiil, May and June. 

Tlie question of tho mineral contents of fodder can best bo answoicd by 
Mr. Worth, but it is certain that in many parts of the country tho local 
iodders nio deficient in mineral plotter. 

I desire to bring to tho notice of the Royal Commission a disability under 
which the Iiidion cattle trade labours in connection with tho trausport of milch 
cattle by passenger train. Indian cows are useless ns milkers unless their 
r'nhes ni company thorn and the railway companies including State railways 
charge the same amount for tho cairiage of a newly horn calf by passenger 
train as they do for a full grown cow or bullock. This is a very great liaid- 
ship, tho cow is no uso without tho calf and consequently the calf if sold 
apart from tho cow has no valuo. Besides it does not seem fair that the 
•snmo r.ile of freight should bo charged for n newly horn calf weighing 30 lbs. 
and of no comracicinl valuo as for n cow or hiiTlook weighing say 800 lbs. and 
worth Hs. 250 to Ils. 500. 
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APPENDIX I. 

Hetfev yo. S92.'j-A., of 1026, dated Bangalore, the 6th January 1026, fioin 
TT. Stnith, Esq., the Impeiial Dairy Expeit, Bangalore, to the Eonotaty 
Secretary, the All~India Goxo Conference Association, Calcutta, 

T Aifor tlio folloiving remnrks on the cnttle-brocdiug schomo sent with 
your letter: — 

To niy mind arcry Province in India requh es good milch cows anli efficient 
worldng bullock. My experienco gocs to show that in Madras of all the Indian 
Provinces, outside of the immediate vicinity of 'the larger cities, little oi no 
sittoniion is paid to milk production ns a factor in selection for breeding, 
’Consequently I cannot agree with you that in this Provinco “good miUcers aio 
Iceenly appreciated.” I do not agree tliat the advent of Biitish rule either 
sipsot the course of Indian social life or ignored the cattle-breeding systems 
wf the country. 

I agree with Mr. Plnckn'ood’s remarks that the Brahmini system of bull 
•distribution so long ns it was the result of stiong religions fervour served a 
useful purpose, but these days J fear religious feeling is not ns strong ns it 
n as. 1 have on more than one occasion sold a bull to a Hindu to bo dedicated, 
branded and tnriicd loose nlid the buyer was by no means anxious to sccuro 
the best hull nrnilablo but he was most anxious to buy the cheapest bull he 
could get, and in this decline of religious fervour, common to the whole world, 
these days, lies the reason for the decline in the quality and number of 
Brahinini hulls. In short the system has outlived its day and is now quite 
unsuitable. 

I think it is rather antiquated to-day to quote, at length fiom jopoits 
piior to 1914. Even the cattlc-bioeding'dniry industry in India has made 
great stiides since that date. I entiiclj' concur that the importation of 
foreign blood is not a practical proposal for the improvement of the villngn 
cattle in India but this and nil tho lemnrks made on pages 4. 3 and the first 
pniagrnph of page 0 of yoiii note arc common knouledgo to all ulio have 
studied the cattle question in this country. 1 do not agree that tho Brahmini 
hull is .an indispensable factor in improving the breed of Indian cattle. On 
the contrary the Brahmini system is a biokon reed and is to a considerable 
degicc resjionsiblo for the piesonl unsatisfncfoiy condition of affairs. Tho 
provision, distribution and control of the breeding bulls of tho country pliould 
be enliroly apait from any loligiout. community, scot or organisation whatever 
and should in no w.ay however roraoto bo dependent on religious or other like 
■eentimeiit. It is matter of business of serious moment to the whole conniiy. 
I entirely agree that wo need better breeding bulls, better methods of selec- 
tion, rearing, feeding and management, and no scheme which docs not include 
w'ays and means of growing and conserving fodder, of controlling tho distri- 
bution and service of tlnd bulls, of castrating nnsuitablo males and of cn- 
coui.aging and developing not Only tho production of milk but its handling, 
tianspoit and pale and tlie manufacture of milk products will really solve this 
question. Tour nolo gives no details of how' all these important matters 
aie to bo dealt with and consequently fails to solve this pressing and impoi-t- 
aut economic problem. In short 1 considtvr your brief note on tho whole 
states tho existing position with care and makes out the need for improvement 
concerning which wo are all agreed, but it is far too vague and incompleto to 
bo classed as n “ pohemo ” for tho improvement of cattle-breeding in India. 

As all the estimates given in the last page of your note depend upon iho 
use of so called “ Brahmini " bulls supplied Ireo I cannot accept your figures. 

This is an economic matter, n purely business question and it cannot bo 
solved by an appeal to the religious susceptibililirS of any one section of the 
oommunity. 


Mr, W. Smith, 
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APPENDIX n. 

LHtei A'o 6SS-B , dated Lahore, the 32nd June 192B, from C. F. Striehland, 
Fiq , I C.S., BegisUar, Co-operaihe Societies, Punjab, to the Junior 
Seeretaty to rinancidl Commissionets, and Deputy Secretary to Ooiem- 
ment, Punjab, Development Department. 

With icfeience to correspondence ending nith yom letter No. 2313-D, 
dated 1st June 1926, I have the honour to state that the attendance of tiro 
gazetted uiliceis and si\ inspootois at the three months' rotirse in Co-operatire 
Dairying hold at Bangalore *last cold ucathcr prored to he extremely profit- 
able to the oificeis concerned, and the students from the Punjab irero reported 
by the Imperial Dairj' Expert to be the best who attended the class. Since 
then leturn they have been usefullj employed in the formation of Milk Becoid- 
ing and Cattle-Breeding Societies in the course of their ordinaiy duties. 

The sanction to sending these officets to the class a as granted by jour 
lettoi No. 656-D., dated the 5th August 1025, and provision has been made in 
my budget for the curient financial year foi sending an equal niimbei of 
officers again to the course in Bnngaloic T am now informed by the Imperial 
Daily Expert that the Qovemincnt of India are unable to sanction the ad- 
imssion of Punjab students to the course, but nftei personal inquiry I 
understand that this order is due to an apprehension that the Qorernment 
of India, HI undertaking a training class of this nature, may be thought to 
be ticspassing in the sphere of Provincial Governments. The Imperial Dairy 
Expert is I understand extremely anxious to lepcat the couise this year, 
and I feel that it uould bo of the highest value to my staff. It is not 
possible to obtain in the Punjab a similar training, either at Lyallpnr or 
clsonheiej and I feel that the anxiety of the Government of India would be 
removed if the Punjab Goveininont were willing definitely to ask for permis- 
sion to send Punjab students to Bangalore. The course began last year on 
September 15th, and there is therefore only a short time remaining within 
which the airaiigement can be made. I beg that, if there bo no objection, 
fiom the side of the Punjab Government, the Government of India may be 
moied to snnotion the admission of my students. 

The financial piovision exists in my budget, and no additional expenditure 
will therefore be involved. 


Lettef No. 518-D{S)., dated the ISth July 1935, fiom the Financial Gommis- 
sioner and Sccretaiy to Government, Punjab, Development Department, 
to the Secretary to the Government of India, Department of Fducation, 
Health and Lands. 

I am directed to say that by an arrangement made ndtli the Imperial Dairy 
Expert, too gazetted officers and six inspectors of the Punjab Co-operative 
Department were admitted to the tliree montlis’ course in Co-operative Dairy- 
ing held at Bangalore last cold weather. The training thus received by these 
officers, has proved extremelv profitable and the students from the Punjab 
uoie icported by the Imperial Dairy Expert to bo the best who attended the 
class. Since their return they have been usefully employed in the formation 
of Milk Bccording and Cattle-Bieeding Societies in the course of tlicii ordi- 
nary duties. 

2. Tlie Begistrnr, Co-operative Societies, Punjab, lias now been informed 
by the Imperial Dairy Expoit that the Government of India are unable to 
sanction the admission of the Punjab students to this course in future. It is 
HOT possible to obtain in the Punjab any similar troining cither at Lynllpnr 
or elscuhcic, and the Punjab Government Ministry of Agricultuie) is anxious 
to sccuio for its Co-operative Department Officers the very useful terhnical 
and specialised instruction imparted at Bangalore. It is iiiidcistood that the 
Imperial Daily Expert wishes to repeat the course this year, ond is uilling 
to take Punjab students if he is permitted to do so. 

5tr 'w. Smith. 
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3. Tlio Punjab Gorornmeiit (Ministr 5 ’ of Agriculture) hopes that the Gov- 
•einmcut of India vrill consent to assist it in obtaining for its officers the 
advantage offered by the course, and I am accordingly to request that the 
'Sanction of the Government of India may be accorded to the admission of 
the same number of students to the course to bo hold this year at Bangalore. 
All travelling and other espouses connected with sending the students to 
Bangalore will of course be mot by this Government. 


Xetter No, liSS-AgH., dated Simla, the Slst July 1026, from J. 17. Wiore, Esq., 
O.I.E., OJi.E., 1,0.8., Secretary to the Qovernment of India, Depart- 
ment of Education, Health and lands, to the Financial Commissioner and 
Secretary to the Government of the Punjab, Development Depai tment. 

From a perusal of your letter No. 618-D. (S.), dated the 13th July 1926, 
it would appear that the Government of the Punjab are under the impression 
that a course in Co-operative Dairying will be held in Bangalore this year, but 
that students from the Punjab will not be allowed to attend. I am directed 
to say that this is not the case. The Ghivernment of India have decided not 
to hold such a course this year. 

S. They have given their careful consideration to the question whetlier 
cen'tral institutions, which are intended primarily for research and for instruc- 
tion of a post-graduate diaracter, should also mn&e provision for elementary 
shoit courses such ns the one in question and they have come to the tentative 
conclusion that agricultural or veterinary education not of nn advanced 
character falls more appropriately within the province of Local Governments 
than of the Government of India, It is possible however that the Boyal 
Commission on Agriculture may make recommendations concerning the 
■division of functions in regard to agricultural and veterinary training bet- 
Aveen the Central and ProArincial Governments which may influence the 
'Government of India to alter this provisional decision. Should this bo the 
case and shoedd the co-operative dairying course or similar classes bo instituted 
by the Govurnment of India, they Avould welcome the support of these 
■educational activities by the Provincial Governments. For the reason indi- 
cated, however, the Qovernment of India do not propose this year to hold the 
short cOAirse in co-operative dairying. 
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APPENDIX in. 

Letter^ fiom 3 It. TT. Smith, Imperial Doimi Lxpert (on leave), Colinton, 
Dfidtoihian (Scotland), dated the 16th Jitne 1926, to the Agrieidi-araV 
Adviser to the Government o] India, Pusa. 

I have been advised by the Assistant TniperinI Dairy Dxpeit ivlio is at 
present actinc for me that tbo Government of India contemplate the closinj^ 
of the Anand Creamery bccanse they arc not satisflcd with the trading results 
ol that institution up to date. In the first plneo, 1 desire to point out that 
it is impossible to gauge the commercial success or otherwise of such a factory 
in tlio short space of tame that Auand has been worltcd by this department, 
because owing to delay in tho issue of orders os to the taking over of this 
croainery by tho Impel ial Agricultural Department it was impossible to- 
commence operations until the cheap milk season, when profits nie made in 
the Gujarat butter tiade n-as past. Second!}, I desiie to call the attention 
of the Government of India to tho great national iinportnnco of maintaining 
and ovtcnding this, tho one creamery or daily factory, cdncaiionnl and re- 
search station, in the »holo of the Indian Kmpirc. To take one aspect of the- 
daily fnetoiy problems •nliicli to-day deeply nifect the economic position in 
India — ^tho ght problem — ^the position is serious The value of the ffhi pro- 
duced in India yeaily cannot he below Rs 1,00,00,00.000 per year and it is no 
exaggeration to s-sy that the existing systems of ghi manufacture are erudo, 
wasteful and filthy. These methods arc not only uastcful in the outturn of 
ghi which they give fiom a given qiiantitj of milk containing a ceVtnin per- 
centage of blitter fat, but they aio doubly wasteful in that they make no< 
provision for tho piopei utilisation of the hv-prodnct_ of obi manufacture, 
namely separated or butter milk. In many of the districts where ghi is mado 
in enormous quantities by jungli tribes who own large herds of bnfinlocs. tho 
butter milk is siinplv thrown away in the flush season. This butter milk 
contains more than half tho nutritious constituents of the milk in n highly 
digestible form, and tho present value of diied separated milk in India at 
the ports is some Us. 700 per ion. It is certain that under present conditions 
India deliberately wastes a sum of not 1e«s than Rs. 5,00,00,000 per year in 
failing to make proper use of the bj -products in tho iiinnufacture of ghi and 
if to this sum there is added .mother Hs. 3,00,00,000 per annum as repicsonting 
the actual loss in ghi outturn due to crude methods of manufacture, we have 
the irnly colossal loss to tho wealth of India of Its. 8,00,00 000 per annum duo 
wholly to want of technical knowledge and oiguuisiiig ability on the part of 
those engaged in the ghi industry. 

It was primarily for the puipo'>o of tackling this picssing problem and of 
attempting to in some dcgico prevent this enormous drain on tlio wealth of 
India that I pressed Government for so many jenrs to take over the Anand 
factory and it was mainly with this end in view that I inaugurated classes 
for the instruction of oflicors of the co-operntive depnitmcnts of Provincial 
Governments and Indian States. This ghi question and in fact tho whole- 
question of manufactured dairy pi oducts cannot ho investigated or dealt with 
outside of a properly equipped dairy factory situated in one of the niilk-pro- 
dtioing areas. No better situation and no more siiitablo factory site is obtain- 
able than Anand, and to close down this cieamcry before it has ovon com- 
menced its work of education and research will be a truly national calamity. 
Tho daily section of the Iniperinl Agricultural Department cannot do its duty 
by the country without a thorouglily equipped modern dairy foctory and it 
seems inconceivable that tho Gov eminent of India will close Anand Creamery 
and build and equip another creamery at some other place. This question of 
manufactured dairy products such as ghi, condensed milk, evaporated milk 
and curd products is a truly national one. Every Province, and State, in India 
manufactures and consumes ghi to a greater or lessor extent and ghi is manu- 
factured, ndultorntcd, and rc-transportcd from Province to Province all over 
the country. Not only is this question national from this point of view but 
it is even more truly national from tho public health aspect. It is safe to say 

Jlr. IV. Smith. 
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that ihoi'o is no food product so universally consumed hy nil castes and classes 
as milk, p/it, and the milk products; and it is certain that there is no food 
product eaten in India which is mannfactuted, handled and adulterated with, 
such ■filth and utter disref;ard to cleanliness as ghi, Ghi is olTcred for uale in 
every bazar in India adulterated with oveiy luiown form of fat from petro- 
leum jelly to the fat obtained hy steaming the bones of dead animals. Surely 
the prevention of this abominable state of affairs is A national question, and 
this can only be done by the dissemination of knowledge of improved methods, 
and by the education of the dairy trade. Very little is at present known as 
to the best methods of manufacture of ghi and the milk piodncts from buffaloes 
milk, research and experiment in this direction is most urgently needed, in 
fact the whole country is crying aloud for it. This kind of uork can only be 
done at a State dairy factory such as Anand. 

The importance of the ghi industry alone (only one branch of the dairy 
factory industry) is certainly of equal magnitude to that of the steel industry 
in India, and yet the Government of India are paying yearly in bounties to 
one steel manufacturing company more than the total cost of the Imperial 
Agricultural Department. I suggest in view of the foregoing that instead of 
closing down Anand Creamery, the Government of India make provision to, 
oxtond its activities, and do somothing. for this hitherto neglected but nation-, 
ally important industry. 



oral Evidenco. 


A 1 Thr Chav niun Ml . Smith, you arc the Iinpcrinl Dairy E’lpcrlP— Yes, 

AS Ytm lin\c put in a very intcrcstiuj; uoto, for nhirh the Coinittis^ian 
IS iiidohted to you Would .loii like to make nnj RonprnI statement at this 
stasc, or shall I n«k you a feu (|uestiousf — 1 thiiilt you had better ask mo 
a few qurstiou'* 

A.3 1 have your note of ciidcneo before me, and your stateinent seenu 
to mo ior\ oleir and complete. Dot tlerc nro one or two details ns to 
which I should liko to ask you. On page C you say. “1 regard tho animal 
nutrition nork of the Pliysiolugir.il Chemist ns of sitnl iinport.snLC to tho 
ngncultuio of India, and it has liccn tho aim of this oince to co-operate 
with him 111 eiery pnssible direction ” I take il that the uorlt of the Physio- 
logical Chemist IS only at its iicginning for the inoinenlP — Yes, it has been 
going on since lOiO, about six years. 

A 4 There is a great deni of work still ahead P — Ye®. 

A 5 And it is your slew that the quantity of this work is likely* to 
grow and that n sepnrnto herd at n tepninto farm is really Hlccly to ho 
required in tho near future?— 1 entirely agree. 

A.C. On page 7, you innko out a case for a dual purpose animal. VThnt 
indications ore there that it is going to ho possible to cvolvo a dual pur- 
pose animal, likely to tlirivo o\cr the greater part of IndiaP — The best 
breeds wo linsc in the country to-day, sneli ns tho Ilnrinnn, are dual 
purpose animal'. Tho Ongole hiced in this part of tho coiinlry and tho 
Scindi in parts of Sind, ns well ns other less clearly* tlormcd breeds, haro 
the dual pm pose qualities iiou. In fart, tho best breed of hullocks wo 
base, with perhaps one ext option, that of tho Amrit Mahal, comes from 
Animals whirh are largely dual purpose. 

A. 7. You SCO no reason why those breeds should not ho in a position to 
-prosiclo dual purpose eatllo for all the climatic and geographical conditions 
in India?— Certainly none. The qiiatily of giving milk is tho m.irk of 
mntomity and I know of no reason w*liy a first class nioihor should not bo 
tlio dam to a good class of bullock of ony typo you like 

A8 I wonder whether you could lot tho Commission liavo, at your con- 
venience, a list of tho breeds of which you have oxperienee, witli any facts 
about them that you think might be interesting P — I could do that with 
• pleasure. (See Appendix I on page 46). 

A.9. On page 8 of your note of evidence, you state tho changing condi- 
-tioiis which have brought ohont tho contraction of tho jungle-feeding 
grounds aiailnble for <.sftle. In connection with that, Imie you anything 
to sav, from your experienco, almiit forest management in relation to tho 
fodder prohlera*’ — ^No, I haio had sery little oxpcrionio; what cxpericnM 
I haso had in dealing with the Poiesl Dcpartinont w'llh regard to tliis 
problem was in the itiilitary dairy farms, and no found them very ready 
and willing to co-operate in every possihio w.sy. 

A.IO. Have you anything to sav about the preservation of fodder in 
forests ns an insuraiico against fodder famine? — ^I think tho conservation 
of fodder or tho prcsersnlion of fodder is one ol the most acute problems 
in the conntry to-day, and tbc storing and conserratinn of fodder in forest 
aroos would be iisoful along with Hint produced from all other types of 
land in tho country. 

A.ll. On page 0, you point to tho castration of unfit males ns being an 
essential slop towards the iniprovemeiil of cattle breeds in fndin. What 
degree of prejudice against cnviralion Imvo yon met siith? — It depends on 
tho^ locality and the c.isto of the people. Amongst the iTains in parts of 
Gujarat, of which I have had a good deal of experience, they simply wdll 
not do if lit all I base seen villages in Xorlhern 'Gujarat, after two or 
three good scars, with ns maav ns 120 bilffelo hulls uhiih were quite 
useless as breeders, wandering about the out‘kirts of the village, none of 
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tlicni castrated. In the Punjab, irheio you hare a large Mnhommednu 
population, and other parts of India, there is Tcrj' little prejudice. In 
the stricter Hindu areas there is some prejudice, but I believe it is gradually 
brealdng down. I do not thinh it is a serious matter to-day, because you 
can have bloodless castration, uhich most of the castes will agree to. 

A.12. Is it done by crushing P — It is done by the Italian method of 
simply severing the coids by means of forceps and pressure. 

A. 13. While on the subject of prejudice, is there any sentimental objec- 
tion to wo.'vning? — Thera is a good deal of that in the country. It is 
entirely prejudice. J do not think it is supported, as far as I can find out, 
by any real religious teaching on the subject, but there is a prejudice against 
it. I think it can ho overcome. The prejudice csists more among the lower 
orders who have to deal with cattle, that is, the men who actually attend 
on them. When I was in the Military dairy farms, we introduced a regula- 
tion to that effect and enforced it rigorously, and after the first year or 
two there was no trouble whatever. 

A.14. Does it o\ist with legnrd to buffaloes with equal intensity? — ^No. 

A.lo. I do not Itnow whether you could enlarge at all on what you have 
said, on pago 0, about the successful experiments in parts of the Punjab 
in the matter of providing good pedigree hulls P — ^Probably, detailed informa- 
tion of that sort had bettor come from the Punjab Oovernmont. I have 
contiol of a farm in the Punjab, and I am fairly well acquainted with that 
part of the countr}*. I have spent a good deal of my life there, and ccr- 
tainb' the effect of the bulls issued by the Punjab Governmont is shown in 
that pait of the country whore tliey have been doing it for so many years. 
It is clearly shown, and to my mind it has effected a distinct impiovement. 
I think the Punjab Government would have done well to have paid moie 
attention to milk in tho selection in tho earlier stoges; but they have taken 
up that question now, and tho breed which they have gone in for primniily 
for this pniposc, the Haiiana or tlie Hissar, as they call it, certainly 
possesses considerable milking qualities. We are testing some of them now 
on behalf of tho Punjab Government at the farm. Wo pnrcliased SI of 
their cows and we are getting most excellent results. Some of them give 
quite good yields of milk. 

A.16. Is it tlie case that whereas it is difficult to pioduco a dual purpose 
animal designed to produco milk and meat, a dual purpose animal in' 
piodiicc milk and working males is not difficult to come by? — That is my 
opinion. Tho best draught bullock m Sweden, for instance, is the Holstein. 
Tho aiiole of South Sweden is cultivated with the Holstein bullock. 

A.17. Tho Oommissioii notes what you say on page 9 ivitli regard to the 
class toi imstruotion of officers in the Co-operative Departments of all tho 
Provincial Governments and Indian States, and also what .yon sny on page 
10 in the matter of tho Creamery at Anand in Gujarat. You are very anxious 
to keep that Creamery in yonr hands? — T am. 

A,18. On pago 10, yon say " Within tho last 20 years India has lost 
the valuable butter export trade to the Far Hast hcoauso of tho inferior 
qiialitv of iior butter, due to lack of technical knowledge of methods of 
manufacturo.” Can you give ns tho facts about thatp — ^I have not got tho 
export figures, but up to practically 1913, there was a large export trade done 
between this counti.v and Ceylon, Ponang, Singapore, right round as far- 
es Honkong, Saigon, Bangkok, and nil those parts. 'That trade, I am told 
by the butter merchants interested in it, has been completely lost. I was 
in Pangoon sonictime ago, and when I saw some of tho hotter merchants 
there about it tlio.v told me tlwt they were so sick of the quality of butter 
leceived fiom Indi.i, that tlioy had given it up entirely in favour of 
Australian butter. In Bangoon tlier said that .although tho Indian butler 
was hettei for them hecouso of its liighor melting poin-t, tho qnality was 
variable and so had that they canid not sell it alongside the Australian tinned 
butler. 

A.19. Mr. Calvei't^ Have you any idea Of the volume of that trade? — 
T have not got the figures as to the volume. 
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A 20. ‘i he Chairman: The figures of export for the last 12 years or so 
<lo not appear to support the vieu that there has been a decline? — ^They 
nould not, because the IVar came in, and all the butter that could be got 
jfrom India uas sent to the seat of War. Tho organisation that I u-as 
in charge of was sending 11} tons of butter a day for more than two years. 
Wc practically bought the whole of the milk in Gujarat in those days. It 
uas before that that they had this export trade. 

A.21. Bo that the figures betueen 1918 and 1925 do not show the 
decline? — ^No, they would not. 

A. 22. Uofore iie go on any further with your note of evidonce, I should 
like to ask you whether you support the opinion put forward to the Ckiin- 
mission by Mr. Bruen, that the fact that tho slie-buffalo is the piincipal 
juilk-producing animal of such a large part of India, is one of the principal 
obstacles to the improvement of the cow ns a milk-producing animal. Per- 
haps you heard Mr. Bruen’s eiidcnceP — I heard his evidence. 

A 23 What have you to say abont that? — 1 do not think it is putting 
it in the proper u ay to say that the buffalo is a menace to the improvement 
of tho con. The buffalo is tlieie because of the poor quality of the cow, 
and I think that tho improvement of the cow will gradually eliminate the 
buffalo. 1 have been told that that has been the case in Italy, partionlnrly, 
end in some of tho Balkan States. I met tho Chief of the Dairy Division 
Kit tho Italian Government this year, and he told mo that because tho 
buffalo was a poorer animal for beef it had been gradually eliminated, as 
they produced bettor milkers amongst cows, and I think the same thing 
-nill take place hoie. The cow generally in India gives no millc and there- 
fore the people havo to keep the buffalo. 

A 21 I/r. Calvcit: What is the di aught animal in those countries, the 
hoise or the ox? — ^In Italy largely the ox. 

A.2i The Chairman • Tho point boing, I take it, that you have got to 
have tho bullock to do the work, you hate got to hate tho cow in order to 
produce tlio bullocl,, and if the con can also produce the milk, then ymn 
can do without tho buffalo? — Yes 1 say tho low can produce milk and ought 
to; you cannot woik tho cow. 

A 20 So that the older of effort should be to improve the cow first, and 
•you tlunk then she will displace the buffalo’* — Yes. 

A 27. How about tho question of early sexual maturity? Has any work 
■been done on that question? — ^Early general maturity means early sexual 
maturity. The ago of sexual maturity depends on the degice of dovclopmeut 
of the animal. If you have bettor breeding and bolter feeding, yon will get 
earlier general malunti, and with it sexual maturity. 

A 28. Is it tho case that cows in India do not, ns a general rule, tbiow' 
their first calf until their sixth year? — ^It is very difficult to state a 
figure; it is ceitninly coming near to tlint if you take the general average. 
The cattle on the Government farms throw' their first calf nearer the third 
year, showing that what I sny is correct. 

A.20. Sir Henry Laxerenee: You accept it in the villages os nearer six 
"voavs? — I should say so. 

A.30. The Chaixman; It is a question of nutrition? — ^It is n question of 
nntrition and breeding. There is no selection in the villages. The capacity 
of an animal to make good use of nutrition depends upon tho way’ it is bred. 

A.31. One does not usually nssocia'to high breeding with fecundity? — 
Well, wo have never come anywhere near to tho high hiecding in Europe. 

A.32. Then I should like at this stage to ask you for your opinion about 
tho Military lialf-hiocd dairy faims? — I -was employed in the Military dairy 
farms for 16 yenis; it was at iny suggestion that tho MiUtaiy authorities 
adopted this system, and nntuially I support It. 

A.33. Tho half-hrecd system? — -Yes. I belieie myself that the Military 
dairy farms in introducing foreign blood did exactly the right thing 
from their point of view. Tliore is no way or method that I know by which 
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Ihey could liavo got milk nt the price nt uhicli tlicy obtain it now from 
tiio lialf-bicdb. I'ko Military dairy farms orgnnisatiou wps formed and 
cxiats for a bpccific purpose, that is. primarily, to supply the British troops 
and ludinn station hospitals with puce and safo produce, and to get that 
nt the louest possible figure there is no doubt that they have to, cmplnv 
foieign bldod. ^ '^'r- 

A.3-1. Xs it your view that they should continue to employ foreign biuodj’ — * 
it is, as long as their piiipobc lemains as it is now. That is the fAjoa . 
d’ltre of the Military farms, 

A.36. It is a question ot cost? — It is for ontiiely economic reasons, .is 
everything connected with cattle-breeding blioiild be. 

A.S6. Have you measured the advisability ol snorificing economic elh- 
cioncy in the Military daily farms and using the agency ol the faims lor 
tlio improveincnt of indigciioiis bleeds? — asked at one jicrjod of my 
career in this department that the whole of the Military farms should be 
handed over to the Civil Bepaitmcnt. The then Agricultural Adviser stioiigly 
supported the idea, hut they were not given to us. At the same lime, if 
we were ‘to iiso the Jfflitaiy fnims for that purpose wo should h.ivo to altoi 
the system of Inccding altogether. 1 do not believe in tlio iiitrodiietion 
of ioicigii blood into Indi.i for the eenoral inipiovcmcnt ol vilKige cattle 
under existing conditions. 

jLST, Second and thud crosses are disappointing, ore they not? — 3 on 
will see some of them this aftornoon. Tn a climate like this the sceoiiu 
cross, that is, the Ihrco-quarteis Ayrshire, is f.iirly good. Tlio sciun- 
cighths are more iieedv. 'J’ho three-quarter is not noiulv so good .as the 
hall-bred; tlio <c\ en-eightli is woiso. Tlie l'\ 2 js usp1o‘->. We bieJ 
about 1*10 of Ihcm bcime the Civil Dcpaitnient took it over, anjl f ihiiiK 
wo got about live good cows ont of the lot. 

A-.’IS. So that .iltliongli Iho Military daily farms arc cairyiiig out thoir 
primary fuiictioii leiy elheioiitly, tlic.v are in.iUng no eoniiilmtiun to- 
wards tho irapiovomont of the indigenous breeds in India? — ^No; it is not 
theii fuiicUeil. 

A.39. Is it your view Hint Ibeso farms sliould bo imndod ovei bv tbc 
Military to the Civil Department? — 1 think, it the Government of India 
could find tho exli a cost, it u ould bo a good thing for tho country. 

A.40. Ilow about the milk for tho troops? — If they iicro taken over for 
tliat purpose, whatever dop.iitmont took them over would liavo to gnaiiiiilcn 
the milk for the tioops. It would cost consideinbly more money in tho 
earlier .stages. 

A.dl. Sir Iltnrij Lauinue: Why pore iboneyP — ^Becaiiso you would have 
to revert to a svstera of using Indian entile. The present system of tho 
Military daii.v livrms fiora a inccding point of view' loads nowhere. Yon 
would have to build up indigenous lieids at each centre. It would cost 
a great deal of nioiioy to do that, but it would bo woUh it. 

A.42. T/ie CrlwUtnan: You say it would cost o great deal of money; have 
you any idfea lioW much? — Without going into tlio details I cannot answer. 
There are 31 ol these farms, and they differ in every possible nay. 

A.43. 1 obsorvo on page 11 you think that tliero is nmple scope for the 
Veterinary Services in the provontioii and cure of niiimai diseases? — ^Yos, 
tho piovention and cuio of nniin.al Jisen'-cs I coiisiiloi to bo their fnnehon. 

A.44. Do you attacJi importance to bleeding and heredity in rolation to 
resistance to disease? — ^Yes, it is a faetoi niidouhtodly. 

A.4G. Have jou anything other than Hint which you liavo set down 
in .your note that joik wish to py about tlie Vetoiinarj' Services or nlioiit 
MuktesarP— bfo; geiiordlly spoulring 1 haio found tho Veterinary Soiticos 
very ready to co-operate so far ns they, possibly can. My oxporioneo, of 
course, has been more with the Army Veterinary Department, ns I was ranch 
longer in the Militiir.v Department than 1 have hoeii in this depnrfinent, and 
wo found tlieiii osecodinglv useful in their bwn sphere. 
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A 40 Wlint about Jfnkto«!<ir? — M!u1ctosnr Jin'! {;iTcn mo a great deal of 
nssistanrc Iicic. Tlic\ also earned out tlio siinuUnncons inoculation for 
cigiit >cnrs of jn.v sen ice in tlio Mihtaiy dairy farms nitli extraordinary 
succos*- W’o simultaucousl} inoculated bolueen 1912 and 1010 piactically 
the nliolo of the animals under mv charge in tho Soiitliern District of the 
Militari dairs fnim«. Tins uas done by Muktesai, with prnrtienlly no loss. 
Since then there has been piactically no nnderpest and no losses from 
rinderpest in that area 

A 47 Mr Caheri IVlint is wrong uith Ilissnr? — I do not think there 
10 aiijthing uiong uith it , 

A 18 lYhs do rou say sou uould rather take it nsras from the Vetorinarj 
Department P It has been under veterinary control for many yearsP — I 
rcnsiJci tho olfieer in charge of Hissar is piobablv one of the best farmers 
and one of the bc't stock breeders sse hns’e in tins eountrj. Apart from 
being a setcrinarj oilicer he is a trained and esporieuecd farmer, and a 
skilled breeder Ills uork at Ilt^sar is bevond praise; there is nolliing 
SVTOUg with It 

A. 40. Do you think it is impossiblo to have other veterinary oflicers of the 
same tvpc? — I think it would ho a groat pity, m s'icw of the oxtraoidinary 
need for skilled setcrinais men, to turn tlic'o men assay from tlie prcs’cn- 
tion and cure of aniinni disease. Tho connti.s cannot aflord it. 

A oO. The Chwiman Do ^ou think yourself that tho time has como for 
on All-India Aci de.sling with epidemic animal dieca'c-.® — Do joii moan tho 
restricting of tho inos'cnicnt of onitnnisf 

A.51. I do? — Xo 

A.C2. lYlis *' — I do not tinnk it could be given effccl to. Yon ssould liaso 
to iiicicasc the Veterinary Service to a much grc.itcr estent, and that 
ssould take time It siouid hose to ho extended and verv much iiioro 
spiend osor the conntr.v, to do aujtbing like that siith eiriciency. I speak 
as a layman in regard to that. 

A.63. Do you wish to add anything to sslmt you say on pago 11 ns to 
tlio ndvisahihty of tho formation of n Conti al Cattle Bureau nccordiiig to 
tho recoinmcndntion of tho Board of Agrieulturo? — Yes, I beliese that timt 
Control Bureau sionld do sery good ssork; but I do not think that sncli 
a huicau can toko the place of a general centint_ organisation for the 
guidance and co-ordin.ition of agricultural effort in the country. Tho 
Cattle Bureau si ill perform a specific svork if it gets the nece-sary staff; 
it lias not been provided svith it yet. 

A Cl. I grasp your plan for the organisation of rc-enrcii ssork and 
suhsequent brooding ospoiimonts Have you ssorked out in detail how you 
propose to get dossn to the cultisntorf — ^Do you refer to daiiyiug research 
or cattlo-hrccding*’ 

A.65. In regard to dairying first? — -'Wb have first of all to discover 
boss and uudci ssliat conditions sro linvo to c.irry' out tlicso s'nrions oporn- 
tions As soon ns sso arc ahio to say dcfinitolv hosr that is to bo done 
and sso get the results of our research work, I slioiild ho grcntls in favour 
of getting to the cultis-ator thiough the agency of tlie Cn-operntisc Depart- 
ment. I holieve that this particular industry, the manufacture of millr 
pioduets, is specially suited foi being can led onl on co-opeiative piiuciples. 
Tliat svns tho sory reason sihs I staitcd this class for co-operative officers to 
got into touch s'ltli tlicse men to find out ss'hni their ideas svero and liow 
much sio could assist them. In my opinion in this country if industries of 
tins sort arc started by private entcrpiiso tho real pioducer of the milk 
Mill not get a piopei share of tho piofit. In prncticallv escry country in 
the siorld whore they have mado a success of dairying they has*® taken Up 
co-operation for the factoiy part of tho ssork. It has been particularly 
suitable. 

A.pfl. Hns'e you personal expouenco of producers’ ro-opeiatisc organisa- 
tions in thiB_ counir.yP — ^Xo, I liase seiy little cxpciioncc in this country. 
I hnso oxporioiicc of it in some other countries. 
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A.67. But not in this country? — No. 

_A.68. nnvo you formed nny view as to tho soitndnoss of tho co-operntivo 
^cictics in this country? — Imro como into touch with very few of them. 
Tlio only ones I know intimately are tho Calcutta Co-oporative Societies urnif 
Union; I regard it as a sound and very well-manaKod concern. They are 
doing wonderful work in Bengal at the present time. I have advised them 
over since I came into this position. 

' "Whore you _ can establish ce-operntivo dairying, of couiso you 

would at tho same time establish your machinery for the improvement of 
breeds? — should hope so. 

A.CO. Now think for a moment of villages where dairying would not bo 
•tnken up. How do you propose in areas of that nature to get down to tho 
n’llagers and to show them how to improve thorr working cattloP — Tho first 
thing IS to supply them with a bull or bulls, and to see that the other males 
in the village are castrated. That is tho first thing that has got in be done, 
"but before wo Can do tliat we have got to build up a pedigree. If you will 
pardon mj- saying so, I do not think wo can worry about orossing tho 
bridge before we reach the stream. Tho first thing wo have got to do in 
this country is to get pedigree. I have got animals for Government which 
were snpiiosed to he pure ; wo sent them long distances at great cost ; they 
were bonutiful animals to look at. Wo made every enquiry wo could about 
•their ancestry, hut when they started work they produced a collection of 
weeds. That is Impponing all over tho country. It is no use distributing 
bulls until thoy have some power of handing on tho qualities they are 
supposed to possess. 

A.61. T quite agree If I were in your shoes I shonld not worry about 
crossing tho bridge yet; but from our point of view this question of getting 
down to tho cultivator is of such interest and gonoral application that wo 
like to ask witnesses if thoy have thought tho matter out?— There are 
two or three ngoncios which you oould employ. Co-operativo societies would 
be a very good thing. Tlio hulls distributed in tho Punjab are looked after 
■as far ns their maintenance and health are concerned, by the Veterinary 
Department who have a staff laigo enough to deal with it; that is necessary 
too. 

A.02. You think that is a good scheme? — ^Iii tho Punjab it works very well. 
Any agency that will look after Iho hull, seo that tho uso of other hulls is 
proliibltcd, and more or less keep a record of tho servings accurately, is 
•good enough. Ton may uso tho panchoyat or tho co-oporativo sooioty, or 
you may uso tho Govornment of India. Bepartment. 

A.C3. You do not think that by employing the Veterinary Service in that 
direction you would distract their attention from disease problems? — I 
think tho Veterinary Bcpartinoiit could do it quite well, hut at tho sanio time 
it must be homo in mind that if you give them a great deal of that to do, 
thoy cannot do the other. The cflleiency in that case would depend upon 
the quolity and quantity of tho staff thoy have. I do not think it is of 
any importance what agency docs it; iho point is that it has got to bo dono, 

A.64. 1 think tho difficulty is the vast nren and tho enormous number of 
villages? — Tliat, of course,' is a question of ways niid means. 1 do not think 
thoro is nny difficulty underlying the principles applicahlo. The greatest 
•difficulty now is to got the cnttlo. 

A,C5. JEavo you formed nny idea as to how long it would take you, 
given the means that you require, to evolve on pedigree linos? — ^I should 
think yon would offcct a distinct improvement on tho third generation and 
oven the second would ho better than what wo have now. The first is seloe- 
tion, tho second is breeding by selection, and the third goes on accumulating 
’ the honefit. Tlio effect of all this is cumnlntive from every point of view. 

A.60. Aio you satisfied with fho fncililies for teaching dairying at tho 
Institute? — ^No, T am not satisfied. 

A.67. Do you ■a'ish to add anything to your note in that respect? — I think 
it should he considerably extended, tlio staff should bo increased and the 
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•itudcnJs' hostel nccommodntion espcemllv should ho incrcnpcd. Wo Imd a 
(Tout mans more npplKants foi thin Diploma class that sre tench than sro 
were able to take in both cases. I think from the dnirjinp; point of view, 
nntcsB ti» can turn out men of tho prnctienl t.spe tliat wo are nttemptinj; 
lioro to turn out, there is a very llftle hope for the dniivinR industry. Tho 
people who now run it base vcr> little Icnowlodco of the teclmiijue of the 
subject. ' 

A 68 Do >on Keep in touch with jour DeRree and Diploma nienP — I 
hasc oiilj passed out one class of Diploma men. I am in touch with all of 
them. It is not a dilliciilt matter at present. 

A OD Do tbc.v come from a wide area of the tountr.i — Thos come from 
all over India. Tlio present class is the same Wo made our selections 
inirposcl.v in that wn.v The first time we took onc-foiirtli of the number of 
applicants, and this voar wo took about a third We took them from all 
over India, not oiilv fioni a Rcographica! point of view, but from dilforent* 
castes ns well. 

A.70. Accurate records of their careers will be veiy intcrcstinR in a few 
jeais’ time, will they not? — Yes Wo are not keepinj; ollicial records, but 
wo could cnsilv do so. 

A.71. Followins the order of your noto, I Rather that .you have little hope 
of makinR sciontifio modern dntryitiG; an economic proposition until roasonahlo 
standards of purity and IiyRicno aro insisted upon in the larRO consuming 
centres P — ^That is so. 

A.72. Arc jou thinkinc; of Ioc.il Acts to cnfoicc standards of that nature, 
nr have .son in mind an All-Tndia Public Health Acf — do not think it 
mattcis whothcr it is All-India or Piovincial. As a matter of fact in tho 
larger centres to-day tliev hate got statutes having tlie force of law which 
would adcqu.itely protect the daily industry if thos wore enforced. In 
Dombay, Oalciitta and Patna, 1 mtself was called upon to adsiso with 
regal d to the drawing up of these Acts, and the slnnelard there adopted, 
whieli has now the force of law, would lie all right if it were cnforicd; but 
I roiitiirc to any that in iheso three towns tho milk sold is so bad that it 
can hardly be dcsciiliod. Jli. Druen told you, I think, that yon can go to 
a milk vendor in Bombay and lio will say, "yon can have pure niiUc or 
nnv grade yon like bolnw that ”, and ho adds tlio watei. 1 quite agree 
with Mr. Bntcu. It is contrary to law in Bombay to adulterate milk, but 
public opinion has not got to the point nt wbieb this law is enforced. 
It is I believe improving. 

,V.73. I gather from jonr noto that yon find prosintinl officers very 
ready ns a rule to. co-opornto with you? — Yes. wo keep in toiiili with nil 
tho pioiincinl cattle-breeding olficcrs. and where there ib no spcoialist cnttlo- 
breotling ofliecr wo have boon in touch with the Director of Agriculture. 

A 74 Do yon think proiineinl cntlle-brccding olliccrs .are in tonih with 
tho work of cattle-breeding olficcrs in other Provinces ns well ns with jour 
work? — ^I .ini afraid thev are not. There is no means. That is one reason 
why the Board of Agriciiltnro pressed the establishment of tho Central Cattio 
Bureau so that tlieio would bo a central way of their coming together 
and each finding out wli.at the other was doing. Most of the eattlo-brecding 
olheers and directors of farms wiito to tins olfiLe and keep in touch with 
this offico for technical information icgarding dairying matters more than 
cattle-breeding. ' ,, 

-\.73. It is no part of jour function to (orrelato tlio work as between 
Province nn^ ProvincoP — No, not to my knowledge. Tt will -bo part of tho 
function ot the Central Cattle Bureau when it is organised. 

A.7(l Whut dairying and cattle improvement journals have yon in 
indiaP — None. 

i* 

.\.77 Is there loom for a journnk of that sort,?— I think there is. It 
bchese Dr. Clnnston has proposed xlio cstnhliblimcnt of sndi a journal. 


Mr. W. Smith, 
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A 78. In the mcniitiino jou have ocensionnl nrlicles in other journals? — 
\Vo have occasioniiL articles in tho Jndtaii Adriculiinnl Joiniial, nhen ao 
have time to a'rito them, 

A.79. Sh Joined MaeKcnnn: I see that in your niciuorandum you lay 
groat cniphasis on tho rotontjon of tho Anand Creamery P — Yes. 

A. 80. Bn you not think it would be better to talvo the opportunity of 
staiting a now model factoiy instead of retaining Anniul*’ — ^Xo. Tim 
Military dairies took ta-o years to get a suitable site in days when 
tho Govoinment of India haVl control of the land there. Non the land and 
all that soit of thing is eonti oiled by tbe Provincial Government I think 
it would bo impossible tor us to get anj site anything like as suitable ns 
Anand foi the establishment of an experimental and educntioiinl dniiv 
factory. Anand is situated at tho jiinction of four railuay lines, right 
against tho station; it has got a first class water-supply, and that is very 
valuable. It is veiy diflicult to got a good water-supply for a creamery; 
a creamery requires a great deal of water. 

A.81. Tho future of this creamery is somewhat in the bnlnneo? — Yes. 

A.82. Bo you think that the maiutenanco of this cicnmciy is a matter 
of such importance that the ltoy.il Commission should make an uitcrnn 
rceoinmendation apart fioin their final rceomincndationsP — J would gicntl.s 
appreciate it. I have suggested that the Commission should send some one to 
see tho district and see its extraordinarj’- pDsslbilitic^ from a dairying 
point ol view. It ib the one ion] dairying district in India. 

A.83. I BOO from page 10 its position is precarious? — I hfivo been told so. 

A. 84, You rotominend that the Royal Commission should, if possible, 
depute a section if not the whole Commission to visit it? — It would bo a 
very good thing. I think they w'ould agree with mo when they see the 
place and conditions. 

A,86. What special linos of research and experiment have you boon able 
to take up sineo .voii received this appointment, on the various faints 
you lias'cP — ^Wo have taken up very little of oxperimeiitul work, -Ml that 
wo havo taken up with rcgaid to cnttlc-breciling is tho demonstration of 
dual purpose animals, liko tho Hniiana. Wo have also carried on cross- 
breeding w'ork hero w'ilh a view to demonstrating milk pioduction. In 
regard to investigation into dairying problems, wo have done some original 
work hero in connection with the nontralisaiioii of sour cream by lime, 
and tho sterilisation of milk, one or two minor points of Hint typo; things 
that eouhl he taken up hero wore done by tho dairy slnff with tho nssistnntc 
of Mr, Wartli, Jlr. W.irtli, who happens to have his laboratory theie, has 
co-opcin(cd loyally with us. Wo have been able to do one ot two little 
things like tliat, hut generally Bpcaking wo have not yet tackled any of the 
major probloms. 

A.80. Wlint happened during tho gap of thrcei yenis between your 
appointment as Imperial Bniry Expert and tho taking over of your farms? — 
Nothing happened. We had no funds and no f.ieililies to do anything, 

I used to write to Air. Atillignn almost every day lor tliice years and then 
we got tlieso three Alilitnry <I.iiry farms.' 

A.87. How' did vou keep younself employed? — ^By giving advice and 
drawing up plans for people, things liko thntj we did what we could; I 
think tho time was wasted. 

A.88. So tliat yon really lost •three years? — Yes, 

A.80, What do you tliink is >the main cause of the inferioritv of cattle 
in this country? Ts it due to lack of means, or lack of cnie, on tho part 
of owners? — I think it is lack of knowlodgO. Tho breeding classes are prob- 
ably the most ignoiant and prejudiced people in tho whole coiiiitiy. They 
had Vast areas to loani over in ilio bid days, and thev are now restricted, t 

with tho result that they have turned into pi ofes-sional fodder tliievcs. 

I think yon will agree with mo that in Northern Gujarat they certainly are 
professional foddci thieves. Wo wapt to get cattle-breeding into tho bands 

Mr. W. Smith. 
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of ft lirttor of inoptft Tlmt it olix I flro< thf 
vfttoi mint lift tlio lirri'iloi 

AW }h Whi'ift vorc tlift'o vnti nti'ni of i.liWi ^o(l oro AjM-nli- 

iHK' 'lliori' itri' tini iiToj* in ilio Puftialj; tliorr ate iiov tint ar(‘ai. in 
Uilnr ninl Ori-Tft. nml Norlli Anvt fMsulra*') 

AO! Wl'iro nro Uk'o i.r<>n‘ in lh<* — Tlio jm* onl cnijiil nrrnt 

lun* till (siioii fi’or to c'ltllt^lirii^liti^. Hio Hutlrj C>innl lift* W'l'it liroii'iltl 
into .1 c]><triii ttliK'li iini or«ttiiii<t In €'iitli'-lirp<'rlrr. In Montfioiiurj fhiN* 
«ti« iiotluni! lin! inttlf-lircidinp lAiiUpiii di'lntt v'l* tlio hamn. 

A Mt jioini n lliot «t pn'ont tlio>-p nto.t<. «In tint in llio I’linjnbt 
tlio JttuI 11 itmli r tlip ptotti'h*’ tVitoiitl* it !'■, tint llipi iirro s'rtvrin': ftiofti 
lirlurp tlin cniinl>. tvrro oti.iintitl. llio Oiinnlt li.ne convcrl'il tlio o arcai 
into tirnuJltnriil Itnnl' nof. ft i* the iniftl irhitli Imt tint in tlin cattlo* 
liriotlor iti‘0 tl'o loriior 

AW lint llif'o jitmlo cnUlo-ltn rdcr» harp til on to ciiUirritionf — ^Tho’* 
ftfp frndiinllj . Vtlompt’i nro lit'itig iiiatlo to cit tlitm to tftlio np Inml nml 
in fonio iii'itniictu tluj Imtp ilooo *0, Got ornllv "pi ikin';, J la’licve tlio iiton 
ftlio voro hroupiit in n» roltiintorr noro not tlio piiiRly oittli-hwiloro. 

A.yt. In lliliif Jim *31 flioto nri* iti't ori it f- -Tin m nrt> tint nrcfr In 
tho lull fr.-tti I'f Ililinr non- thftt aio pitin orir to ritth'-hrooiliiis. Tht'ti 
in North Artvt tl'iro nro tlimi'uitKl'i ot newt of it, loroio'l nilh Mttio, tlm 
wont iM-otl jpu linvi? I'lir tu-on 'fliiro it no ■nhatovtr in tl i 

liri'ottiiif 

A ff). v‘?tr ,/iifnfi J/'ifA’ifitio; With rohronco f'l jnnr tinn'or to tho Cltiitr- 
inir iw to All-Intlin iptn-lal’on on cottlo lU'oi'i'', npnrt from tin n-w -•'ity 
« for ini toniinr tin* ipli'i innry ft ill ti- iniorr,' Mich Irui-lation, tin jou i-intiJor 
ft f oii'-nlt rtihlo ftfMTtl" niiiK of tho Vit«'riniirj Dqiftittn^tit i\ dotirahh' in 
the intore'li of n,ttirulltiroi'—lt » coiliitilr- 

A (w. Po Jim Ihiiil, that if !<> the tltii'j;l'>iniiii; of >enr WMinnrj 
Piipnriiiii ut 1 Jim exn •nic tho Jlii'i ot l.ftTt) onintah. that iie'tl'l ho *‘nni- 
talo'if to tin tiiormoui incte i-i *>_ Vei, timt t* M); 1 holieu' it noulil V 
ontirolj icoftomie to $ncri"'o tin xricnnnrj tliiff < luirmoinlj . 

A!' 7 . Art’ thtro niii )toitit> on uhieli jou toniitlir tin eirh I’pettMo*) 
of opinion of tfp C-"inmi»'ioi in tonnt.tt.eti nilh this, mi hwoih of npii- 
tulliiral re'iareh la iipce <arj in order to priient the stoppior of importint 
ivotk*— J think it ix ot iitftl ioiporlf.nre to tl.e Cvnlrni Jlipirtment ot 
AynenUuri' tlmt thipf; il.indd he tfnnr to mo'lifi the ixintinp Di'mhifien 
Jiulc'. I Ihlure lh»t th-* hip), of liiiiilx from iihifh mo on* sulTirii.K aid 
the re>-fiiti ei' of our vorl. iv larptlj dim to fh" fait thit nmVr the 
Ih'iolntinii Riiiii tlure l> tin rent p' ire for ft C' rtral l>. piriwent of Arri- 
cnlture it ii iliiltH'^l'* -•ftte*! tn tho'p rtilf* tlmt Arm tdfiiri'. inrhi'lin': 

ro-t.iril’, 1- ft Tiansfcrriil i,ul>i«-c', oiid rot mni, ntlr th" Uorcinmrnt of 

Inilii rmhtli frrl il.nt Ihej cnnnrt to-itp.*rate f.th the T’rovitux if it poxti 
mix jponev. 

A P't htiph ciwiperntion i*. nf unir'e nb'olutily p'«entinl for thp dii'lop- 
inent oi joiir itiirk- — y<.,, nmlonli*- dl; . Tin to operatixe cln^x pf mho 

thill I iipx ft hien on hit Ime't eToppe<J ‘olrly <n !.c<o'int of tlmt. They 

jsy, “Itoally it ix I’CieetHiip our jmnprx under the Devolution KulCt." 

V TO In the e 0*10 or ti.o mntteiP, would an ii'fer-'n report or expre-.-ion 
of opinion of ih'.. Coninnxiion le* of the verj itrmt'xt I'llpf — It wiinld. 

A ITO no'h to jxn rnd prot'aldv to tie Gorernmnnt of India*— 1 think 
it nnidd, 

A.IOI. And to feiial GoiernTOonl? t«o. iirolmhli ?— Yi x 

’Ihero ix no lael, of mil on Ihc part of Decal Oovtrmnorix. In 
pomi Ilf fact the «‘orp>^p^ndpn<( xtott". there i- a desire on the part ot Loral 
Governnienti. to liaxe the adianiaito of flit' reiitrah»td iiirfruction or i''-i*t- 
nnee aiid thr lelut nttnehed to ymir tnemomndnin l.'x prehihle heen wntUn 
Kith the ftiithorltj of the rvipnii'ildc Alinhtir' —1 thililv *0 
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A.103. So thot it looks as if it^trero a point on whiob, if this Commission 
conld give an expression of opinion, there would bo unanimity of accept- 
ance P — ^Yes. 

A.lOi, Professor Ganyulec: In leply to Sir James MacKcnna you stated 
that you wore appointed in 1020 and that for three years jou liad practically 
nothing to do? — T did not say that. I said that I did not have the legi- 
timate worlc that I should have had to do. I occupied my time ns well as 
I could. 

A.lOo And during that period yoiu expenditure was something like 
11s. 98,000?— It was Jls. 26,000 in 1921: Us. .13,000 in 1922. and Rs. 39,000 
in 1923. That is, about JRs. 98,000. 

A.106. Now with regard to your educational system, I see that you have 
got something like a graduated sj’stcm of dairy education. In the first place, 
you have got the post-graduate arrangement; then the Diploma arrangement 
and the short course arrangement. The Diploma course is for two years? — 
Yes. 

A.107. Could you kindly giro us an idea of the syllabus? — I have given 
every momhor a copy of the syllabus. 

A. 108. In the short course you have 74 students? — Wo had, during the 
last two years. 

A.109. How are the students utilising their knowledge? — Nearly _ all of 
tho.so men wore officers in the various departments of agriculture, with the 
exception of a few students eng.igcd in the dairy husiiiess. They wore nearly 
all men sent to us by the various agricultural departments throughout India, 
and they returned to their posts after they had finished. 

A.llO. So that there is that degree of co-operation between yoursolvoi. and 
the Ihovinoes? — ^Yes. 

A.lll. On page 6 you liave answered the point about research w'ork. Yon 
state here that little or nothing has been done to solve the many pressing 
problems affecting the dairying and cattle-breeding industry. Are you re- 
ferring to any fundamental research ? — I have specified some of the lines of 
rcseaich that, I think, are most generally needed. I would class these ns 
fundamental. 

A.112. And you Imve not been able to undertake any of these researches? — 
No. 

A.113. You lay a great deal of emphasis on the dairy industry. Aro you of 
ojiinion tli.at the dairy industry in India has a gieat future before it? — 1 am. 

A. 114. You say, in reply to a letter from iho Honorary Secretary of the 
All-India Cow Conferonee, that oven the cattle-breeding and dairy indiistiy in 
India have made great strides since 1014. Can you^toll us in w’hal particular 
direction these great strides have been made? — Principally in the establish- 
ment of this place here and in the appointment of Cattle-Breeding Experts by 
almost all the Governments in India. Thoio was nothing done before that. 
These two things I eoiibidor were the fust leal movement, and they are of groat 
importance. ' 

A. 115. Do you .igree with me that the dairy industry depends to a gi’oat 
extent on the climate, the soil, tlio water and fodder-supply of ccitnin regions? 
— All these aio factors. 

A.llO. Have you undei taken a smvey showing what limy he called the 
polontinl daily areas in India? — No. • 

A.H7, Do you not think it would he usolulF — It wonkhbe, hui it is not 
nearly so important ns the impi ovement of the cattle and the investigation 
of tho dairy problems. It is of no use my being able to say that ibis parti- 
cular place is fitted for the daily industry until I can toll the people bow to 
conduct it. > 

A.llS, Would it not be mseful if yon coUld define a dairy belt in India P — 
There is no dairy belt. 
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A.llO. Tho dairy nrcnsP — I do not tliinic yon can classify it. The whole 
couiitrj innst bo dnirsing bccnnsc tho whole country must bo cattlc-brccdinB, 
Yon cannot nork India nithont cattio; yon cannot Kot n bullock without a 
cow and tborcforo tlio cattle problem arises nil tlio time. 

A 120 Do you not think that gcogr.'iphicnl limitations nro n great handi- 
cap — ^Tlicy men fattoi. but they are not tho primary factor 

A.121. lYith rogntd to tho daily industry, you recognise tliat a scheme for 
inilk-rccording is fundamentally nocossnryP — Yes, it is. 

A 122. Hnic jou adopted nnj such schcmoP — Yes, no have. Itccords on 
these farms h.irc been kept carefully of every drop of milk pioduccd since 
they Here started. On this farm, ond in fact nil tho Goicrninonl fariiis, 
there is n i coord kept of every drop of milk since it was started. That applies 
to Pusn. 

A 123 Is there any iccoiditig of milk among tho onltivntorsP — Generally 
speaking, none. 

A.124. Dr. Byder: Have jon got any figures of tho average cost of such a 
scheme of milk recoiding and testing? — ^No. I could not give you the cost of 
anything like tliat, our figures ntc too much iniortnincd. Tliero is ono man 
uho docs this uork, and of coniso ho docs a groat ninny other things ns well. 

A. 123. Arc joti nil arc of tho cost of such schemes in other parts of tho 
uorldP — ^Woll, generally speaking. 

A 120. Is tho cost high or loii — ^Low. A Rrcat part of Jho work is done 
by the staff that would in any case ho there. Tlio authenticating of the records 
is the thing that costs monej’. That is generally done by central bodies with 
Government nssistancej m fact, it is done all oicr the woild in this luy. 
That, I think, should bo ono of tho primary functions of this Cattle Bure.m. 

A.12". Pro/c'*or GangulfC : On page 8, jou lefcr to these dairy products ns 
being n rillngo industry. You do not conceive of n time when tho dairy 
industry could be run on n factory scale? — 1 do. 

A.12S. Do jou think it could bo a village industry run on factory lines*’— 
IVell, lie could have .i factorj whore wc linie collcelcd milk. You c.in make 
cheese in Scotland, where }on have got large enough holdings to iiioiido .v 
sullloiont supply, but you enniiot make cheese in Ireland on the form, you 
have to Imro tlio factory system, ond tho same applies to Holland ond 
Denmark which have a s’llinge factory industry. In fact, 1 go further and 
say that it cannot ho economically worked upon any oihtr basis. All that 
would he necessary would bo your plant and buildings. 

A.12U. On page 8 yon say, "Tbo building up of pedigree herds in India 
must he a losing husinass for ninny years to come and thoroforo it cnii only 
bo done by the State." IVlint breeds in your opinion slionld form the founda- 
tions upon which dairy herds could be bniltp — ^Tho Scindi, the Tlinr Piirkar, 
the Hniinna, tlio Ongolo of Sontliem India, tbo .\mrit Mahal (I should got 
milk into tho Amrit Mnbnl), the Dnngi as it is called. Tlicso are probably 
the most pure and the bleeds from which we arc most likely to get good results 
nt nn early date, ” 

-V.ISO. Have you got any definite data to show that those breeds that you 
have just incntioucd sliould ho tho foundations upon which dairy herds could 
ho built? — ^I hnso definite data of them nil cveept tho Ami it Mnhnl. 

A. 131. What w.is the basis of your solectionpf stock? — ^Tho basis of selco- 
tion was tbo milking test Every animal I bought I milked for two 

day s ; in f.ict I have nos cr'tought a c<nv in. this country without has ing her 
milked in my prosencc.^on'd Ijwo^^lied thjfihilk myself. 

A.132. Mr. Colreif : Do you omit the Snliiwnl breed? — ^Yes, I emitted it 
advisedly. It is not a dual puiposc animal; it is not good for draught in my 
opinion. 

-V.ITO Would you include the Dhnnni?— It will make n very good founda- 
tion. It lias no milk, but in tlinticspcei it is like the -Viiuit MhbnI. It is a 
scry distinct biecd, .ind it is a very good - 0110 . 
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A.184, Piofctwv Ganpulcc: So milking quality is the basis of your selec- 
tion P — No, milking quality plus draught quality, or ono can put it tlio other 
i\ ay round. I say they have got to go hand in Irand, 

A.135. There aie two qualities certainly, milking and draught? — Yes. 

A.136. In milking quality, do you go by the percentage of butter fat? — 
Yes. 

A. 137. With regard to the distribution and control of pedigree bulls, do^ 
you think the registration and inspection of breeding stock would bo requii’ed' 
for the improvement of the livestock of the country? — Registration and 
inspection of podigiee herds uill eertainly bo required. 

A.138. The Government of North Ireland have introduced a system of 
compulsory icgistration? — ^Thoy have. 

A.139. Do you think the time has come for this country to adopt that 
measure? — No, not nearly come. 

A. 140. With regard to castration of unfit males on an organised scale,, 
would you make it compulsory? — ^That again is a vetciinary question. It 
would be a very good thing if you could do it, hut it is no use making anything* 
like that compulsory until you have a fair chance of enforcing it. I do not 
think with the piesent staff and arrangements it could be enforced. 

A.141. If yon had the staff and the machinery, you would bo in favour of 
it? — Yes. 

A.142. You think it is fundamentally necessary? — T think it would bo O! 
ver 5 ' good thing. i 

A. 143. With regard to the service bull, have you any scheme by wliicli this 
service could bo mode popular? — Give it for nothing, and have no other bulls. 

A.144. You would not utilise the Local Boards and District Boards for the 
putpo-,e, to give it free? — ^Yos, that is what I mean; give it free, charge 
nothing, and have no other bulls. There is no doubt as to the populaiity oil 
that, 

A. 146, You will make it popular if you give it free? — Yes. 

A.146 Dr. Svdei: They are unpopular if you give them fiee, are they 
not.*’ — ^No; where they get them for notliing the bulls wllioh have been dis- 
tiibutcd by most Governments are vciy popular. In fact, the tendency in> 
most cases is to give them far too much work. 

A.147. Professor Gangulee: From your experience of the co-operntiver 
organisations in Europe, do you think co-operative organisations could be- 
utilised as a suitable agency for the improvement of livestock in the country ?■ 
—I do. 

A.148, The conditions affecting the dairy and cattle-breeding industry in- 
this country are widely different from Giosc of Europe, are they not? — ^llioy 
are. 

* / 

A.149. Do you think yo could possibly utilise the co-operntire organisations 
in the same way in this country? — I should cpitainly think so. I see no- 
reason why we should not; human nature is the same througliout; that is the- 
basis of it nil. 

A.l 50. Mr. Calvert; T am not yet clear in my ow-n mind on this question 
of the deterioration of cattle. You say that tho qualify of the cattle of Tndia- 
gets worse from .year to year? Do you put that forward as a soiontifio state- 
ment or just a popular opinion? — It must be a matter of opinion. 

A.151. 1 was thinking of the Sind, Sugar Doa&T^lieie' conditions ai-o exactly 
tho same ns they weio hundred{.*of S^ts ago, and^whcrc tlie people still hvo- 
by grazing?- -Yes. " V' ■ 

* • 

A. 162. Tho class of cattle tlioro is very poor? — ^Yes. There may bo area& 
wheie the cattle have not deteriorated. But taking the country generally they 
have. T have been travelling in this county for 21 years, and I travel about 
15,000 miles a year. Since I c.amo to ibis country, 1 certainly think, tho 
quality of tho cattle has deteriorated. ,,Escopl in parts of xbo Punjah, wKcae 
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you liovo renlly mndo nn impression uilli your His^nr iuill, 30U can s_co in all 
■the vilinpcs tlicj* nro RoUiiif; worse. 1 have lionplit cntlln m tlio Punjali since 
1900 up to a j'cnr or t«o ago, and erery year, boliovo me, tlio cattle at the 
Amritsnr fair aio getting uorio and noise. Mr. ICeventor fold nio in Poona 
last a cell, that lie does not go near tlie Punjab now. Hia buyer used to visit 
the Amritsar fair regularly 111 October for many years, and every year lie now 
goes to another part. 3Ir, ICorontor says esactly the samo thing, that fho 
qiinlit}’ of the animal he can got to-day is nothing liko so good ns tho quality 
of those he got 23 yoais ago. T have spoken to Porcst OITiccrs and people in 
vaiioiis pnits of tho country, and pnrtienlarlv the Porcit Officer in Dhnrwar 
nho has been there many jears. Tlic smmindnr of Itangundi, ulio is one of 
the largest cattle-breeders in Iforth Arcot. is also of tho same opinion. .\11 
of them support my statement. 

.V 133 Htny not that deterioration of the enttio at tlio .Vinritsar fair ho duo 
to tho fact that tlio people arc non so prosperous that thej’ can afford to keep 
their best entile^ — ^Thnt may bo a factor. Tlic fair that is held If miles fcoiitii 
of Rolitnk I hare attended tnira with nn interval of IG j'c.ars, and I am 
satisfied that there also there nns a groat dctenniatinn. I bought a niimhor 
of c.att1o on bo^ occ.i5ions. 

A.154. Is that JnhargnrhP— Yes, it is one of tlio biggest enttio fairs in 
India. 

.V.135. You say tho people of India mil not put the female of tho ov to the 
plough!’ — ^Ycs. 

A.160. Is that general throughout Tndiaf — ^Absolutely. 

.V.167. It is not iinivorsnl but it is general? — It is nearly univeTsal. 

A.153. Plough eattlo nro ovempt from attachment for debt, llaso you 
heard of cows being utilised for tho plough to sceuro that oxomptionp — ^No. 

.V.139. I gather yon think that at present there is no liopo that private 
oniei prise will build up pedigree herds?— -No. 

A.IGO. Aro 3*011 in a position to amplify 30111 explanation of tlio objections 
raised to the continunUon of 3'our courses hero at Bangalore for co-operntiro 
students? — ^No, I have never been told tbo reasons. All that I know is the 
letter uhich you have. 

A.161. 'Whon 3*ou speak of dairying, nie >011 thinking of tho keeping of 
eattlo in order to sell tlioir products, or for iionio consumption? — ^For both. 

A.1C2. But they aro two very different problems, ore they not.® — ^Thore nro 
many variations of tho dairying industry. Tho production and handling of 
milk is dairying. Wliat you do with it nfterwards is of courso only ono of tho 
many details of the hiisiness. 

A.103. I am thinking of the difficulty in the n ay of bringing into being 
nn3 thing approaching efficient dairying in India. You mentioned in yonr 
note tho religious objections to getting rid of inferior c.aUlo. Docs not that 
objection also mnko it difficult to put into tho lieids better and better con» as 
they reach maturity?— No, 

A.161. If you pul a better cow in, it must displace the inferior animal? — 
Yes. 

A. 1G5. But if you cannot get rid of tho inferior cow, you arc in a diffi- 
culty? — You can in course of time. The inferior cow has got to die. 'Wint 
3*011 lm\o to do is to look to tho fuliiro and seo that ci'orything that is coming 
on IS batter. There is no other wa3. There is no objection to doing it in 
that manner; it has got to Jic gradual. 

A.1CG. That difficult of tbo elimination of the pooicr animal is a very big 
obstacle in tlio way of introdheing belter blood, is it not? — It is. if you want 
immediate icsnlls, but it is not in the long run. Wo oio not in a position to 
give immediate results nnybow, generally speaking. 

_ A.167. nave you any experience at all of milk recording by private bodies 
in India? — Very little. 3Ir. Kcvciitor does a littlopf it, and also ono or two 
private owners. One or two people do it, but it is very little. 
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A.lGS. Do you think it is within the enpnoity of the oidinary oultivnting 
clnssp— 'VTith a little organisation, it is. 

A.1G9,_ Yon hnvo^ not seen the milk-rcrording societies started by your 
students in the Punjab? — I wont round with Mr. Strickland for two or three 
dnys.^ Ho talked with the people, and ho seemed to think that it was quite a 
practicable proposal. 

A.170. It is promising? — ^Yes. 

A.171. Dr. Hyder: Docs Mr. Kovonter keep kulTalocs or cows? — He koepi 
both. Ho keeps cows entirely at Simla, and ho has n niimbci of buifnloes at 
Aligaih. Ho buys nil the milk for butter-making. Ho piodnccs butter, but 
ho bnyti file milk for thnts 

_ A_.172. Mr. Ccdccrt: tVitli regard to this ipication of tho dinin of good 
milking cous to cities, do you think that is a considerable drain? — It is; it is 
tt considorablo drain, because of tlio fact that tho number of real good milking 
cows in tho conniry is to small. They only buy tho best in tho cities. 

A.173. Do they take the best? — They do, nndouhtci/iy. 

A.174. Thou they are lost for breeding pnrporcs? — They do not breed any 
more. 

A.17o. I gather that by dual purposes you menu a fair milker and n fair 
draught nnimal? — ^That is so. 

A. 176. Of what standard as a milker are you lliinkingP — 1 should aim at 
a standard to cominenco w itb of 8,000 Ihs, per year for a milker. 

A.177, Tl'hnt nhout the draught animal? — ^It must he a suitable plough 
hullock for the district. 1 oaiinot dcllne it more clcarlj* than that. 

A.178. In your note you say there is n great deal of inoflieicncy of onlti- 
imtlon owing to the ineflioieney of tho bullock?— Yes. 

_ A. 179. Docs that apply to places Ufco tbo Punjab?— To parts of the Punjab 
it docs, and to parts it docs not. Hound om place at Knrnal tbo people toll 
mo that tho biillooks cannot pull tbo improved plough which wo want tlieni to 
use. Our bullocks can pull tbo improved plough wilboul tbo blightcst trouble. 
It ajiplics equally to tbo Punjab. 

A.180. Then you think you can get tho milk into the llailnna, but cannot 
get tho drauglil into Iho Sahiwal F — ^It is not ncccssiirj', hccauso in the Hariana 
breed you ha\o probably got a more suUablo and more likely animal to woiU 
with, Tho Hariana, which wo hnro, are milking wonderfully. Cows that have 
never boon recorded before aro now giving up to 3,000 or 4,000 lbs. Tho 
Haiiaua is a xenlly good dual puiposo animal. 

A, 181. Tho Hariana was going too much for draught? — Up to a year 
or two ago they paid no attention to milk. 

A,1S2. They wore bicoding for tho ArlilleiyP — ^'I'lioy wero breeding for tho 
urgent demand and they had not tho slnfl. T believe they aro getting tho 
staff now. 

A.1S3. They had to breed for the bullock batteries? — They did. They hied , 
for the Aimy many 5 oars. 

A.181. Do you think that there is much advantage to bo gained from select- 
ing suitable young stools fiom villages and bending them to a Oovcinmeut 
farm to be looked aflor in tho early years? — No, I do not think it is of murh 
use. I think it would bo far hetfoi to confine one's efforts to telcoting and 
then breeding enrofully to piodnco podigico. 

A,185. You have got n farm at Jlissar which is tlie biggest in India, but 
tlio number of bulls wliidi it can turn out pvery jear is strictly limited? — 
Yes, but it is to be very rapidlj' inovoased. 

A.18G, Have you tried solocling young nnJmnIs from tho villages and 
taking them to tbo farm to be well looked iifterP — ^ll is not nearly so 
good os what they are doing at IHssar with their own cattle, They have 
generations of podigico and tho animals produced will bo suio io bo what ia 
Wanted, 1 have done a great deni of it myself. 
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A 187. Srr hehry 'lAiwtcnee' Wliat are the figures of bolls turned out nt 
Hissnr? — I do not know. 

Mr, Calveit: They have boon tuining out 300 a year, but now they aie 
increasing that They hope to double it shortlj'. 

A.188. Sit Henry I/itorenec • For your ultimate ideal of cattle in India, 
you oonld hare only pedigrco bulls from Gorernmont farms or from knoon 
stock P — ^Ycs. 

A.180 Gradually eliminating tho whole of the scrub bulb we have got? — 
Theio IS no other vny to get the icsnit. 

A 190. Mr 'Kamat : You have told tho Commission that in Great Britain 
priinte onterpiise uns able to laiso pedigiee hcids-, and yet you say that in 
India It IB an impossibility? — ^Yos. 

A.191. You have also stated on page 8 of j'our memorandum that cattle- 
brcoding farms in India cannot bo expected to pay their way for many years 
to come^ — Yes. 

A.192. You stand by that? — I do. 

A.198. I want to know how yon reconcile that with your statement on 
ipago 9 Mitli leforence to the OiilUrator that “ if bo uses tho right breeds and 
piactiscs tho coiioct methods, Cattic-i oaring and tho groaing and conserving 
•of fodder crops for tins purpose os a legnlar part of his agricultural opera- 
tions Will bo profitnblo.” Apparently it is not piofitablo for Government with 
all their resources and it is not xirofitnblc for tho big landholder. How can it 
bo made piofitablo to tho small cultiratoi P — If you read on to the next para- 
graph you will SCO that I distinctly say that this cannot bO done by the culti- 
vato'" until wo give him pedigree hulls. It is the evolution of tho pedigree 
that is going to cost the money, l^nt is what is not profitable. 

A.194. The bigger landowner can get the predigreo hull? — No, I have said 
the cannot; it must ho done by tho Stato. 

A.A93. Tho State can get tho pedigree bulls?— Yes, if it pays tho money, 
but it must be unprofitable commercially. 

A.E96. And yot you say that Government cattle farms cannot pay their 
way? — Certainly not, as long ns they are making tho pedigree. 

A.197. Bo that that is not tho chief factor?— Yes, it is tho one and only 
fnotor. 

A.198. But I understand you to say it is not profitahlo for tho State or 
lor the big Inndow’ncr, and yot it is likely to be profitable for the cultivator? — 
It will bo profitable for the cultivator when wo giro liim tho pedigree. It b 
tho manufacture of tho pedigree that will bo unprofitable. 

A.199. Can you give mo a rough idea how long it takes for tho cultivator 
-to sell his young stock, and what would bo tho cost of ninintcnnnco of his 
animal, even if jou gave him the pedigree bull. Will it take tluce yeais 
or four years? — ^It all depends. In some parts of tho country they sell their 
young stock when they are weaned. In others they roar them. In some 
parts they break them in ns bullodcs and sell them. 


A.200. Till then he has to maintain his cow ? — ^Yes, and its calf. 

A.201. It is not an ccoiioinio proposition; ho loses every month P— Not 
iiocessanly. If bo has tho proper class of animal hied from a pedigiee bull 
Uio will nob lose; it will bo a profitable business. 


A..202. From tho commencement s’— From the commencement of tho time 
itnat lio gets a proper tjiio ^ pedigiee bull. 

A.203. From the veiy oomhioncoment you say it will bo profitable for him; 
that IS to say, the milk yield has a value which covers his expenses? — ^Thnt. 
x)f coarse, depends on the olass of cow ho is using. 


A.204. Given a pedigree and the class of cow, the yield of milk covers his 
.daily or monthly expenses. Is that so?— Well.- that ouglit to be our aim. 
At tlio present twno it doos'iiot. 
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A,20o, I nin nskhip; you, * oould yon innko tlmt so ' ? — I can. 

A.20G. IT it can lie inndo a selT-supportinf? biisineis Riven these two things, 
I aonder whj' fSoxeriimeiit cattle fnriiis roiild not also he made solf-supiioi'l- 
ii'R?“-TIiey would, wliou the.\ lune Rot a pediRiee. Ti is the elimination oi 
the unlit, ill older to cstuhlish a peiligice, that is poing to cost the iiionu;. . 
Wliar .me you Roiiijr to do with the lejeeled-' X’ou stnit with animals that 
arc seloetcd. You know uolhluR ahoui thorn fiointhe brccdiiiR point of view. 
Yon will probably roI five out of seven Hint aic worth keepinp. What i« 
to be done with the other two'’ Vriio is to hcai the loss of those that are oi 
no usep Tt is the buildinp np ol the poihpiec tiint is poiiiR to he the expensive 
thiiiR, and the aim is to produee a pedigteo whieh will make it more profitable 
for the oultivatoi'. 

A. 207, ..Vi . Cal rci t ; Have joti seen the piopiess of the eow-biceding 
colonisation sebdinc in SfontRomeiy® — I have been there. 

A.203. Is it hopeful P—Tt is hopeful. 

A.203. That is where a giant of land is piicii to the lultisnloi on condition 
that he maiufniiiR an approved type of cowi' — 1 saw nil the (ows in tho colony 
with Mr. Strickland, and I think it is a very good thing. 

A.210. Mr, Kamat; You told ns that in this eompetition of the biiffnlo 
against tho cow , it is poesiblo that the row will ox cntually eliminate the 
buifnlo. Js that right.* — ^Yes. 

A.211. How* long will it take to cx'ohc a tjpi* cf <ow which will gix*o such 
milk as will ennhic her to displaeo the buffalo? — I'hat depends enliroly on 
the anioiint ol funds nnd the staff which are allotted for the purpose. 

A.212. Gix’on the funds nnd the staff, how long will it lake you to ovoho 
a pedigiee biocd? 'Will il toke three gxMier.itions or four geneiiiTions?— I 
should tliink there would bo a very mniked jinprox'onient In 25 yenis. 

A.213. Till Ibeu the cow* cannot hold her position,* — She will gniflunlly 
make liei way. She is heie noxr, nnd .she shuiilil be getting better every 
year. 

A.214. You think that the con can climtnnte tlie buffalo? — J believe it 
can, and I bolicx'e it must, 

A.216. Do you think it xvill take 26 yonisf— I say ii will take longer than 
25 years 5 hut tlieio xvill bo a marked improvoment in 2.’> years, provided Ihs 
ataff ntid tho funds allotted arc adequate. 

A.210. You say that tho policy of tho Sfilitniy dniiy fauns xvns detriinenini 
to tlio gcnornl inlorcst of cattle-brocding, ns it wms based purely on tho rco- 
nomic principle of getting tlio highest yield of inilk,_ If this eross-hrewling 
systom^Js inevitable in tlio cnbo of tlio JfJlit.iry dnirj* fnniis, purely from 
an cconomio point of view, xvill it not also he iiicvil.sble for tho prix’ato eiilti* 
x-alor who wants to go in for tho dnirjing business P—I did not any Hint the 
poHoy of the Military dairy fauns w.is detriniental to the general eattle- 
breeding of tho country. In my opinion it has had no effert whatever on it 
and it has nothing to do with it. Jt has iiut nffcrled it, nor is it likely to 
affect it in any w*ny. 

A.217.'Yoii do not agree xxith Mr, IJnuni mi that pi>lnt?-~l disagfi'c xxith 
him most emplinitcnlly. 

A.218. Tho piejudice against c.isti*ation evisls onl.x in I'ertain parts of 
tho countiyr. In other pnrto enstratjon in an npprox'ed form i« cairied oi(f~ 
Yes, by tho Italian inetliod. ^ V ‘ 

A,210, You say tlio dairying linsimsia has .x fjattiio in riidiu. May T know 
then why tho fate of tho Anaiid Crenmtry it hanging in tho balance P Is il 
not the fact that Qoveriimoni aic trying to close it dow’U liecnwse it is not i. 
commercial proposition?— Thnt js so. > 

A,22D. Why is it not a couimeicial proposition for tho (loreriiniontP— 
,lJoiauso it has been estahliJiod in onloi to eany on inx'osiigntion and to 
.■ leach Students. Wo have the full tomplcnient of sludents just now*. There 
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school at a co<it of £49,000 antJ aic allotting £6,000 ft year to keep it up, ami 
they have only 3| million people. 

A.289. So that if the Gorci iiinont of Jntlin and the Piovincinl Govornmonls 
■were to spend «ojne rrorc* of nipeos, it nonld not bo money tin own aaay? — 
It certainly would not ; ue have got 170 million rattle in the country, 

A.240. J)r, Jlydcr: Do yon tliinb one research institute would ho able to 
cope with such a vast nuiiiher of cattle? — ^Xo, T do not. 

A.2<il. Hit Ttnwy hninrhcc: Would yon like to increase the number of 
institutes throughout India to half a dorcit or so? — Half n doacn would cer- 
tainly not ho an iinreasonable figure, 

A.242, Do you know nnj thing of the progress of building up sonic half- 
bred herds in Dinral and Texas, for nliicli Indian bulls were impoxted? — The 
best knoi.u is 3Ir. llorden's herd in Texas. He had Gir hulls and the c.ittlo 
he now* haa arc one-eighth Gir. They shoiv distinctive tracc.s of the Gir head 
.and twisted oar in ciery e.nse. Tliny are superior to the puxo European breeds 
in Uiis respect that they could go” further to wulei' and conic bat k a ithont 
losing llosh. They axe bred for beef eixfiroly, 

A.243. When xviis th.it experiment made? — It began I think about 20 
years ago. T sent Sir. Horden hi.> fust bull in 1901. Il(* has an eiglith p.irt 
left in e, great many of them, bnt he cannot pot in any more hull~. He tiicd 
very haid, lilit the United Slates Oox'eriiment absolutely refused to allow 
him. He said the Gir put on beef hctler than any. 

.\.244. Why were they not sent? — ^I'lio United States Government would 
not allow flicm to go in. 

A.245. A similar success has been achieved in Brati!?— In Binril they 'vero 
laxgcly got foi^ breeding purposes, the pure Xollore. There arc two very fine 
herds in Brasil, IVe piihKshod in Uio AgntuUvral Journal two jdiolographs 
we had procured for the purpo'C, There nro some 1,S00 bond of pure jjclloxo 
in Branl; that is in thd herd of one innix} if is a private venlnre. Ho sells 
hxills for very high prices. They use Nelloro,' I believe, mostly in tbc coffto 
-districts and the plantera xiso the eowe for milk. 

A.24C. I am not quito clear about your views on the question of importing 
bulls and tlieir cffcot in this i'ountry. You say that the second and third 
cross, 8/4 and 7/8, are not suitable? — ^No. 

A. 247. But tho experience in Brazil and Texas is to give a tro.'S in tlie first 
-generation and then continue with other cross-hreds I thijikP — Xo, ifr. Borden 
continued with pare-hred hulls. He used pure Shorthorn and puro Iltweford. 
Mr. Borden is far loo cksvr a man to breed with cross-bred bulls. He U'es 
nothing but the best. 

A.2t8 But then he does not keep on with tho Gir bull? — He eaniiot; he 
would liite to do it very inueli, but they will not allow- him to bring thorn in. 
The last Jot that arris ctl tor him thcro were, I believe, slnughtcied at 
Washington. 

.\,249. Then shore is no lesson to ho drawn from these Braril and Texas 
■oxporimenis that is of any vnluo to this country .s — No. In Brazil, ns far ns 
I know', tlu-j- Jmvo kept the Indian breeds pure. In fact the finest Nelloro 
cattle i]i the world are undoubtedly found in Cuba and Brazil to-day. 

A.250. Tho losses from rinderpest nro very severe in tliis conntry? — 
They are. 

A.361, To what cxwni can it be riglitly said that the local cattle are 
immune from rinderpest?— Some arc more immune than olhora, but all of 
them, except the hill caltlo, have a very high-xlegxce of natuiat immunity. 

A, 252, But how do you reconcile that with tho loss from riiulrrpCNt ?— 1> 
they did xxot have that degree of natural immunity, tho Jots would bi' 00 per 
cent. Probably it is not more than 25 per coiit. In llio Afilitarj' dniriw 
before the days of sinuiltaueouR inoculation we never lost more than 30 prr 
Centj In ono lot of Aden cowa wo lost tha whole lotj they died like ilio*; 
they had no natural immnnily. 
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A.253 You jnontioncd m nnsnei lo the Gliniiinnii lliot yon record lioredity 
O'! one of the impoitout fnctois ni the improvenioiit of cnttle? — Yes. 

A 231 Tf. jt not the priiiinry fitetoi * — Tt is 

\.25<j. I thoiicbt yon lecoidcd it as one of tl>e minor fnrtois? — Pcdigiee 
means tliftt j*o« lintc the forte of lieieditj. 

A 230 Thi Chav man The nitne«s’s point was that heredity is an im- 
imiiant fnetoi in icsistniue to dtsensef — Yes, it is. That, ns proved with the 
Imlf-lireds, is a hicndelinii Inctor. Some of them tarry a hijtli dcj?rco of im- 
munity to iindorpest, and ^OIne of them h.sse no iimnnnitr at all. 

A 2.37 Sti //riiti/ LnintiiK Amonitet the cood breeds that can he im- 
pio\i*d for inilh yon mentioned the l)ercnni. I was not qnito sure what lirced 
you liad in mind AVero you icfcirini; lo the Krislmn Valiey onttlof — No. 
Krishna Ynlley cnttle arc tlie Nellorc cattle. T nns roferring to the Dangi 
cattle They are hlnelt and nhito They laced nnndorfnlly pure. Yon get 
them all round Ttelftanin 

A_.2S’l. AVIiat do yon mean hs Dectani? — ^Tliey aie generally called in that 
distriel Dcee.mi entile. Tliey e-ill it Dnnci 

A.23'). Then, you said that Sfr. Keventer uas scndiri); milk from Aligarh 
to Dollii. AATiat distance is itf — It is about 100 miles 

A,2G0. What do you regard as tho best system for the production of milk 
for Boinhav*' — Prodliofioii in tho fields in ti rural area ahero yon con get all 
the fodder yon need, pasieuiisatioii, and railing it into Bombay, T regard 
that ns the system for all Indian cities. 

A.2G1. J)o you knoiv of am particular diiruulty in the any of haring 
sucecstfiil dairies esiahlished ouisidn Bombay? — ^None, orcepl tho one great 
difTioulty aliich strikes at the toot of this question of urban inilk-snpply, the 
a ant of protection ngoinsf impure produce. Thot is tho principal dilTiculty. 

A.202 3fr. ffllrrif ; Bad milk driscs out good milk? — ^It Is not so 
much that, but the rc'spectahlo business man will not invest his money in the 
dairy industry if he has to oompeto against every kind of aliito liquid sold ns 
milk. It IS unfair competition and the risk is too gient for the capitalist to 
undertake. 

A.Sna Sir Henry Ixiirienee: Wiat you drna attention to is tho necessity 
of impioving the protection of the purchaser of milk in tho cities? — -Yes, nnd 
of the vendor. The protection of the vendor from the point of view of 
tho dniry trade is really the important thing, 'riio honest vendor noa 1ms 
no clinnco. 

A.261. Thcro are regulations, hut they are not enforced? — Yes, standards 
have been fived and evetything else. 

A.20.>. Frofcsiot Oanqulec: Are they not being enforced in Calcutta now? 
--Not soiy noil. The Afunuipnlity have given half a lakh of rupees to a 
co-opcnitivo society, and that society Is going ahond very a ell because thoy 
Die selling pure milk, hut they complain bitterly of tho competition they 
have to meet. 

A 200. Mr. Kei enter sells milk in Calcutta nnd ho bus good milk? — Tho 
quantity of milk he sells is very small. He docs not come to tho commercial 
scale. He hos tho giU-edged trade a Inch you c,sn get in any* communitv at 
a very high price. 

A.267. Sir Oanya Sam; Hnio you published any pamphlet or book con- 
taining the names of the iodders yon base experimented on? — I hove not 
experimonted on any foddci's. 

A.263. You say you have cxpoi imented on dilferont kinds of fodder?— No, 
tlwt is Ml. AYarth. 

,,^•260. I)o the Militaiy Depnrtincht gcneially mako huttoi fiom buffalo 
milk ? — q’hey always make it from buffalo milk. 

A.270. AHint is the diffeience between buffalo milk ami eon ’a milk?— The 
propoHioii of fftt in the Tnilk of the clns^ of coms tlinf tlio Military dairy fnnii^ 
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in«v 1)0 tnkpjt n<! 4'*2o pop coni oii nn iiveraKc; ilio pe>c'eut.)Ro of fnl in 
the Jmlk of the hiiifnlo i*- tisnnlly l•75. 

.A .271. Ic {hope nny jilixsiwl op soicntitie objeoUoii^ to the innlo buffnlo 
heiuc Used fop dpnu(>lit p»»ipose^? — Tlie jjenernl oxpcricuoe is. he nill not 
woplt in the bent nhieh is llie time when you nnnt liiiu to ^popl{. I linvo 
ti ied him myself in fanus under mv ehupRO. 

A.272. Js he u-.ed for dinninp; carts? — ^He is a bit slon. luit the uoist 
objection is that he lies don'ii uhen it nets n liUlo hot. 

A,273. As far as yon know there is no reliRions objection ** — None what- 
ever. 

A. 274, Dp. ffj/ilcp; You stated that tUo butfalo will not woxk in the Ite.-vt. 
Do you knoxx the hours of iilouRhiiiR in difforent parts of the t ouiitry ? Do 
they not begin ploughing ixt 5 in the morning and fxnish U)) bj 10 _a.m. and 
plough again in the nftoriiooii after the heat has subsided*’ If that is so, thii 
i]uestioii of employing llie nialo bnfTalo in the bent do(‘s not arise? — The 
bn/fnlo is too sloxv, and the chief thing for tlixx eullivator is sixced. He gets 
the rain, and he has to get on ilh his oiiltirntioix or it ia too late. 

.V.27.). Ts tlial so in the Afjsoio PtatoP — ^Yes. Ho plougbs all day lound 
about here in llie -onson. 

A.270. Sir Thomas Afiiltllvlnri : Can yon give us any idea of the nxinxla-r 
of pedigree bulls noxv being ptoditeed by the different farms in India? — 1 
e.innot saj. 

A.277. .Approsinintcly is it .500 or 5,000? — ^1 tannot say. 

A.278. Can yon tell us lioxv tlixse bulls are tested? 1 understand they 
bare short pedigree?— -TTes, 

A.27.'). Ifoxv arc they tested? Aio they tested at nil j>cfore being sent 
out?— -The list applied is of'fourso the general siito, utility and poxrur of 
raoveinenl. 

A.2S0. Ih the <nmHty of their pxogeiiy followed iijx by iuspevting oflicors? — 
In some iustaneos it is, but gxMxex'xxlly it is not. 

A. 281. Can you gixo xne anv idxTx ni all ns to the nniiiber ol misfits among 
these hulls that are sent oul — .Ajiiongst the bulls aont out from tbo Diinjab 
farm, wdiicli is iho biggest, I do not think tlmro are many. Tlioy nro very* 
careful about sending tlieni out; there is nothing sent out ibat is not good; 
they are not amit out until they nic mature. Oulsido the Diinjnb compnro- 
tix'ely feiv pedigree bulls hnx'e bi‘cu sent out mx far. 

A.232. Your hcbeme is to supply (jovetninont pxsUgice bulls for xxll the 
coxrs of India? — Yes, ex entiuxlly . 

A.2S;i. Hoxv many pedigree bulls xxonhl you xvjintp — A tuillion. You havu 
got 14 million adxiU coxx’s. and at the latc of 1 hull for «>very oO cows, you 
need a million bulls, 

A.284. I tlo not know whetlxx'r joxi haxe cousidetod any timo tablxi for your 
scheme or xx bet her you have contwnplaled a process of 20 or .10 years’ dovolop- 
nxentP — ^It is luxidly jn tbn naluic of n Fi-homo yol an far as T am i-oncerned. 
I hax'O only put down tho Ideal that has to he ottoined. We hnx’o not had the 
temerity to go into a sebeino ns yet. 

A.295. AVoixld you agree xvith me that fo reaeli that ideal it xx'onld take 
many years? — r(<rtiiinly would, 

A, 280. Would it he iixe.isxned hy yunis or fs>iitxiiics?'--By yeais. It has a 
eniuulntix’e offtret, yoti see, Uvepy bull you got oul is good for 50 coxx-a per 
year, T am tbiiikiiig of wlial bos bw'u done in Ireland siixis- thi‘y .storied tbo 
premium bull system. They liavo lex'olutionised (he e.xtUe ixt tlie south of 
Ji Claud in 20 years, 

A.2A7, 1 can lenienxln'r wh.it the rattle of Irelund iron* 1*) .\e>us ago end 
T know* them non. and 1 rwoguisx* that they have revolutionised the eattks 
there. Hut the Irish had .i stock to deaxp upon wliivh Imd Jteoji hred for 
160 yeitis;— Yes They drexv upon 35iig1nud. They had a pedigree to draw 
upon, hut xxe have not got that. 
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A.2*<8 T Iia\p hcen thinking of the improvpinpnt in Jroland and 1 hate 
been ncKing mjself how long it nnuld take to hate a similar change accom* 
plished III India with no pedigree stock to draw upon? — ^1 liavc noter thongal 
t f llie point Howeror long it is going to he, it has got to he done. 

A 2W J think you will h.ire to reckon in coniiirics and not in years? — I 
hope not. 

A 200 Ton take rather a pessimistic s iew of private entcrpriFC, Ton 
think It IS hopeless to expect private enterprise to do anything? — So far it 
has been so in India 

A 20] necanso it is unjirofitableP— Yes. you see the rejection question is so 
diiHmlt. IJvorthotiy T have talked to abont it has asked me, “ Wiat are 
wo going to do with the unfit ®’* 

A.292 Was it hope of profit that encouraged piivate enterprise in 
England ” — ^Yesi. ' 

A 293 llow mniij landowners in England made profits out of cattle-breed- 
ing? — It was the tenant farmer who developed cnttle-hrcoding in England. 

A. 204. Ho bought the cattle? — Yes. 

.\.205 But who bred tlicra? — Ho bred them lumsclf. Most of the great 
hieeilcTs that I have Imown wore tenant farmers. There was Sfr. William 
Dnthic of Collynie. Where would jon find a more puhlic-spintcd man, and 
look at the vast fortune ho left ns the result of this work. 

A 200. But if yon will look through the history of pciligrce breeding in 
England and in Scotland 1 think yon will find that landowners and private 
enterprise were at work for a very long time before the tenant farmer began 
to take up pedigree breeding^— Tho landowner was at work, but would yon 
not ndinit it was a profitable thing for him? Ho was n publio^pinted man 
no doubt, bo wantoil to mnko his tenants moro'siicccsstul; he felt that this 
was too big a job for them in the beginning and so he took it upj but in the 
end it was piofitable for him. It iros certainly profitable for liis tenants, and 
that meant he would get his share in the end. 

A,207. If you apply ordinary profit and loss methods to the account of 
landowners yon would seldom show n profit on pedigree breeding?— I am not 
acquainted witli that' aspect of it. 

A 203. It was private enterprise that made the stock of Groat Britain?— 
But IS not private enterprise in all countries actuated by a desire for profit ? 

A. 200. The Cknirmon .• Or public spirit?— Tlie enterprises of mo»t of 
the liusinoss men I have mot aimed at making money in the end. 

A 300. iSiV Thomas StiddMon: It was from tliat point of view, that I 
thought perhaps you were t.aldng a narrow view of the possibilities of privnlo 
enterprise among the landowners of India? — Probably I nm not suffi- 
ciently .acqnainled with the subject, but that was my opinion. Tlie men whom 
1 has’© personally known, most of whom have been in Scotland, were tenant 
fanaors who were interested in cattle-brooding and fliey made money on it, 

A.301. Some of them do. I could mention some who do and some who do 
not? — think I am correct. I think they did make a profit. 

A. 302, To go to the other cud of tlio scale of breeders, I think yon arc a 
little too hard upon the Italari of Gujarat. You put down the lack of im- 
protement in Indian cattle mainly to the ignorance of the cattle-breeder and 
yon mentioned in an answer in that connection that the liabati was now a 
fodder thief I find, however, that you have a pood impression of their know- 
ledge of stock. Do they not care for tlioir stodeP — They probably cam for the 
stock, but they cannot get sufficient fodder. 

A.303. Is that not an exonsc for tlicm becoming fodder thieves?— ^But it 
docs not contribute to tbe improvement of the cattle. 

A.S0t. It keeps the rattle alive? — ^It ssonld bo better if they were dead, if 
they cannot bo properly fed, 

A.303. That brings mo to the next point, the question of fodder, I think 
on jiage 12 you sum up the position in a way with whidi I agree. You say 
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this question will only be solved when it can be made profitable for the cuitb 
rator to rear cattle f — ^Tlint is what wo have got to aim at. Wo are trying to 
make it profitable. 

A.S06. What amount of produce would you require, in your opinion, to 
make the rearing of a con profitable? — Two thousand five hundred pounds of 
milk a year per cow. 

A.307. You will agree that the actual yield would vary very widely in 
different parts of India. 2,000 lbs. might bo profitable in one pari of India, 
while 3,000 llis. would bo icquircd in another pert? — The conditions would 
affect it of course. 

A.dOS. Whnt is the root condition? — The root condition is tlio quality of 
the animal, its c.spacity for producing milk. It is the degree of efficiency of 
the milk-producing machine, namely, the cow. 

A.309. In connection -with your point that the cultivntoi must go in for 
growing food, would the cost of production of his fodder be an important 
factor? — 'I have alwajs contended that the shoo is rather on the other foot. 
He will not grow fodder, because the animal to which ho has to feed it does 
not produce anything in retwn. Tlmt is what I have seen in this countiy 
at the shows whore I have judged. You \rill always find in big areas like 
Central India, the bullocks that produce n return for their food arc fat as 
butter, but the cows arc not fit to bo looked at. The cultivators say, “ Whnt 
does tlie cow gir'c us in leturiiF’* 

A,310. That is just the question I was going to ask you. flupposiug n 
cultivator puts you that question in somo particular tract, you would bo able 
to sny to him. “ Well, a cow that yields you 2,000 lbs. brings yon nothing, 
but a cow yielding 2,o00 lbs. yields a profit '* ? — Yes, there would bo something 
in tlmt. 

•V,!}!!. (Sir Gttnga linm; What about the manure? — ^Thoy say they keep 
them for manure. 

A,312. There otight to he some credit given for the manure ho gets? — ^^'oir 
do not menu to say that the manure flint tho animal gives is sufiiciont rotmn 
for Ins tood? 

A.313. No, hut when you sny that it gives no return you have to take that 
into ooiiiiderationP— It is of value. 

A.#!!*!. Sh TJioniit^ Middleton: After tlmt limit w tonchod, wo will call it 
2,600 Ills., the piofit incten*.es very rapidly? — Tho ratio goes up veiy rapidly. 

A.316. Have you in any case issued information or bulletins sliowing how 
the into of piofit lises with tho incioaso in the yield of milk? — have not. 

A.31G. Tins that been done in India to any OKtont ? — I have not .'’een it. 

A.3ir. The attention of tho cultivator has not been drawn to whnt one 
may call tho marginal limit in milk production and the riijiid incrcaso of 
profit after that margin has been passed? — I think not. 

A.318. Nmv, wo have beeu talking a groat tlool about tlio hull, hut have 
said very little about the Indian cow so far, oxeopt to condemn her milk-yicld- 
ing qualities. Is it not your expertcnco that even among tho Indian cows 
there is a voiT huge iiidiiidual variation? — ^Yes. 

A.319. Jf yon went into a district, such as any of those you hare named, 
whole llioro are good cattle, and wore to .select 100 cows, whnt percentage of 
those wliicli you bought by inspection would you expect to furn out really 
profitable cows? — J liavo never bouglit any cows for these farms that wore 
not profitable. All of them have hemn profitable. 

A.320. Tlmt is pretty good testimony to tlio avorngo quality? — Yes, hut 
you could got very fow, and in some districts you could not get any that wore 
really worth buying from that point of view. 

A.3^1. Yon mentioned in reply to Sir Henry Lawrence tlie Qir cattle. 
Whnt sort of percentage would you expect with that brood?— You would 
probably got about 20 per cent of them pretty good, hut Ihore nro a vory 
small nnmbor of them lelt, and what is loft aio fairly good. 
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A.322. It happens that 20 pci cent, is the peiccntnge I got irlien 1 
securetl a herd of the 6 ir breed ninny jeots ago® — Yes, but yon can hardly 
got tlicm at all ; it u oiild take j on three u ccks to pick up a dozen. 

A 32.2 If sou ncie buying in Bind oi in any othei district uhcie tlie cons 
are good, nhnt soit ot pciientngo nould sou expett to get? — I could pidt up 
111 Sind as inanv as I nnnt, all good. T bought 3,6^0 for the Alilitaiy dailies 
in Sind in 2t lenih dining the nni and piactically cs'ery one of them nas 
good 

A 324 Can jou gis’O us some idea of the lariation ot yield® — ^2,500 lbs. to 

0 nOO lbs 

.\ 325 One nould rail a ion jielding 2.500 lbs. a good eon ® — Yes, but 
Sind IS an csceptioii, 3011 ran still got plenty of good cons in Sind, but theic 
is no other place that 1 Kiion of in India nhcre >ou can do that. 

.V 32G iSTii Ileiiii/ Ix)vienei‘ Any Katachi bleeds® — Of the 3,080, thoic 
ncie about 250 of the Thai Parkni bleed, and all the othois nere icd Sindlii 

01 Karachi bleed 

A.327. Sir Tliomui, Muliilcfoir In most districts in India, one could still 
hnd a small pcieentage, the (pialit.! leniaiiis 111 the indiridiinl coirs in most 
distiicts: does it not® — No, not in ninn 3 * districts. In North Arcot I was 
judging at a shon last 30.11 ; theic nas not an animal in the shonr that nc 
irould hare bought. 

A.32S. Not an aiiimnl giving inoie than 1,500 lbs,® — Thcio nas no animal 
giving 1.000 lbs. 

A 329. On page 7 3011 set out the pioblcms that yon nould like to take 
up ® — Yes. 

A.<330. These me not niiangcd in .1113 01 dor of merit, are they® — Not 
pnitioulnrl 3 , I think ni 3 self that No. 1 is eeitainly tlio most important. 

A 331. Theic is an enormous demand foi nhi in tho oountiy? — Yes. and 
an oxtraoidnim.i amount ot adulteration takes place in connection with ghi. 

A 332. Tho eirois in the mamif.icture ot gin are mostly nilful. People 
know how to iiiaiiiifncture ijhi 1013 nell. if they wish to? — ^Thioughout 
the tounti 3 they adopt one method j thcae is very little variation, m 3 onm 
opinion is that it is a ior 3 nastcfiil method. 

A 333 Di. Ilvdti Haie 3 'ou eicr seen Knshniero nhi ? — I h .110 seen it 
on the market. 

A, 334. Does it smell® — tt smells high. 

A.3.35. Sii Thomas MiddMon . I nndeistand that for sometime there nas 
a largo tiado in casein in 6 uj.u.it® — Theic nas. 

A.330. What has bcLonio of tb.it trade® — ^Tlieie is \Dry little done non. 
It li IS such a bad n.inie that the people in Ijondon nill not buy it, or at least 
tho 3 do not look for it. It is too much adultciatcd, and it contains fat and 
lice meal vciy often, .iliia 3 s buttci fat- it is not pioperly- nasliod out. 

A.337. You mentioned that 30 U haie been consulted nith lefercnie to 
Ians that neie intiodnccd in tliioe Alunicipalitics? — Yes, the three hlnnici- 
pahtics mote to us at one time or anothei. 

A.333. Wliat percentages of butter fat in milk are stipulated? — 5 per cent 
for buffalo’s milk J think, in all three cases, and 3-25 per cent for cow’s milk 
as tho standaid minimum; SJ iiei cent solids, not fat, in both cases. 

A.339. You had a sufficient number of analises at your disposal'to enable 
30 U to fiv these standards uitlioiit roucli difficulty?— ‘■IVe had no difficulty ot 
all, wo had plenty of material; 30 U see, they uanted a standaid that would 
be iiithin a safe limit. 

A,340. I’lofcssoi Oangidre; Yon test butter fat by the Babcock method? 
— By the Gerber method; it is the simpler method. Tho Balico^ method is 
ii-ed in America, but it is the same piineiple. 

Su Thimas Middlefon ' I gather from your replies to other ques- 
tioiis that tho diffienUy is not 50111 lack of knouled^ as to uhat the milk 
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ought TO contain nor is it duo to Iho nb<encp of legislation, but to tlio lack ol 
enforcciHont of legislation f — That is so. 

.\.342. Do any proscontioiis take plntef — Yes. there me a few which take 
placo in all places. 

.\.843, \io the fines negligible*’ — ^No: 1 do not know wh.it thej arc now. 
They are not too low; they are fniily serere. 

Ts there inipiisonment foi lepoatod offences-' — Xo, no jinprihon- 

nicnt . 

A.S].”. With leforenrc to the ineidiiiio o) rinderpest, c.in ion sa.i tiom 
your own knowledge whether inidcipcst ntlaeks the weakest lattle on the 
glarings, or whether it att.ieks iiidisriiimiiatel> the better kept and the 
pooiei .niini.ils ns well?— 1 think our experience of iindeipest on the Militniy 
dairy f.iims is that it nltaeks the poorest, and those that aie in bad health 
arc more likoly to he attacked than iho others. 

A.fflO, You aigne that there aio far too in.-niy cattle in India, and theie- 
toio jinderjicst may not alwayh be an nnmitigaled usil-’ — Uiitortimatoly, ns 
the ye,irs go by, ot coni«e tiie.r gain a greater degree of iniiuunity to rinder- 
pest, 15very generation is a liftlo more reslst.int than the other. 

A..‘1_J7. I’ro/rssor Onnotilrr: Yoni pure breeds are coinpniativcly iniiimne 
from rindeipest? — ^Xo; most of them are not inininno, but we get some which 
haio an immunity, which is etidenlly a Mendeliaii ehainctor. 

A.3f3. T)r. IJtidcr: Yon isny that your charge is the whole of India, inelnd- 
ing Burma. 1 want to know whether that is a small charge or a big charge? 
— it is a big one. 

A.84f). You think theie ih loom for piovineini institutes-’ — There cer- 
tainly is. 

A.350. Is youri' u reseaich institute, or wlnvl?— We have done inaolicnlly 
no research fco Inr. It is ednentioiial up to (he present, and oxperinientnl lo 
some degree. 

A.361. ft is only an cdiie.itioiinl iiistitnie, .you sa.V? — Yes. 

A.8o2. Yon ghe a Diploma tonrse?— Yes, wo take aKo post-guidu.itc 
students and short com sc btiideiits. 

.^..133. You iidinit there is room tor iiinHy more such institute » in all (lie 
Provinces in fndia? — 1 think there is. 

A,<'lo4. You haie mentioned some of these jirohlcms ■wbkli me awaiting 
invest igati on P— Yes . 

A.Si'i. Do you not think any one of these piobJcins is enough to ocenpv 
the lifetime of one man? — ^It would cert.iiuly occupy a great deal of hi« time 
it ho went to the end of it; tlieie is no end of i-oucse in that sort oi thing. 

A. .3(30. ] suppose you would admit that behind these proldoms theie aio 
other proldoms connected with fodder and tilings of -tli.it suit? — Yes. You 
see, in legiiid to Ihcso prolilenis it would not take a rci-y long time to get 
auflieient information to he able to give tho data to the eonnlr,v and indiealt* 
which is the best method of doing this or Ihnt. and whiiih is the host ntelliod 
of avoiding los^ in doing it. For iiislainc, this thiowing away of (lie h.i- 
products ol fihS must mean an e\ti:iordmnry loss to the country. 

A, 357. You rufei to the bultei-niilk; do you not? — ’Yes. 

A. 35ft. fs not that diunk laigelj by the penbantsP—Tn some parts it is; 
at certain times of the year when milk is bcaJ-ee they' drink it; at othei ltme& 
w-hen milk is ptentifiil it is partly thrown away. 

A..359. My' expel leiue of Ulo Punjab is tlmt in the winter reason they 
niuke il into some sort oi xonp and they drink it in huge iiuantities. It. that 
so? — Yes. ' 

A. 300. Are tliiwe oilier parts of the Tsnipii-o in wliifh Mich rcionieh people 
are investigating these prohleiiis’-' — ^Xo. There is no part of the Kmpire 
whore thc.v aie investigating llic problem of the treatment of the milk of tlio 
hiiffalo. It ih the milk of the bulfalo thnl we have io deal willi noir, f»Vn' is 
, nearly alwayh inndo fiom tho milk oi the buffalo. ' 
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\ 1 tliinl. Aour iTf.’t pioWtm i<i to moJw «l>ml juirpo^o hroc*!*.^ — 

Yi‘ , «i> tmivj (If \l with till (uu(hu«n« ns wo 1m\o thorn. 

\ . 111 ? Itii \o« thiiil. jnu fin Kot nii> ns'hlftmo from ukU tt('rJiO»>i iu 
fithiT inrtx 01 tho Cinpiro'— No, wo linio to do.il with tho'f' prohk'iis o'l olir 
fin 11 imr ronditiniis no dilfi rmt 

\ till foil Mill ^(1 .lilt hf!|) from Austrnlin or Cjiniilii Wo set .ill tJio 
ii>(orini>ti(iii tho\ r in ,!ito , hilt ih” tinilicolor <iiio tinji "to hnto to t,ic).1o horo 
i‘ thf iiiictifin (il hiifl-iln mill. .\ll the lilor-itiiro thnt wo got from ihf'n 
refer-- to foni.' mtll. 

.\ .h'l Tnl.f tin- fiiif.tion ol rtomro*’ — ^Thnt is n tropicil eiticMion. Tliorc 
i- toiv httU- flot-p nuil't troinonl flnirytiiir. rn ntiy ji.nt nf iho worW. Moit of 
tlip (Ti-.il flnirtinr (ountriff th-it lintt- fiono nhfiil Imto hr-oii in nioro or Ic--? 
11 111)101 (ito (-hm.itct 

\ IU Str T/ionai MiiMIfton; With roirnni to tlriod milk, il i-i to Im tm 
iiitt-.tti*ntinii ot iho (iw-t*, 1 tnl»o it^— Coot*- niitl ir-cthwls. 

A.'lK’- Yort woiihl not tuo n, iltymc roll®— It nil tlotioiid.. I thonlil try 
tho v.itiiiirii rnll. I tlutilc wi vhuiild ptf iho host rtisiillH horo hy f-jirnyiiiR tho 
mill, into n hot (li.itiihtr Tlioro was a fnolory wliich workod tut that ojitom 
111 Giij.irit for a whilo. hilt it was nllowod to fall to inecos rffor th'i war. 
Thf 1 i.iado n lot of it which --nhl very well in Unropo, 

\..'I(‘i7. The investip iliont aro mainly of a toimntriifll kind; sou want to 
Ro into cost-.^— ^o-ts anil wathoils, anti find out al«o what kind of stuff wo 
Clin iiro-liici- for the world's iiinrkrl. Our ra«atn nohod.s will hiiy. 

A.ilO*. .Str (Sitntia Is tharo a inilfc factory in M.s‘orar — X under- 

stand Sir Alfred Chitti-rton is Roinp to do sonicthiuR: hut he hnr not dono 
aujthini; yet. Tlura wa' one started in Gnjarnt. They pot up a inacnlfi- 
fsnt plant, hnt riisei made n (in of condensed milk. 

.t.UC'l f'io/f»«p/ OwnvUf, What are yonr views reRardinR the asport of 
eiliie?~I think ii.t-alf we should enronrage it for all we an* srorth. That is 
tlia one thing that will hring home to our people the value of pedigree. Jt 
will rai'e the valtie of catth-, A lot of Sindh! cattle are erported row; a 
smtll ivjiort tr.ide tal.f-i place now, 

t -17(k You would not pul a stop to it? — Certainly nor. 

A.3T1. You do not think that is a drain on the country?— No; not at all. 

.\.372. Dr. Dniirr: Ts this ftport trade in Uscstock or in meat?— In live- 
itoek. 

A.373. Yon iliink it is a hirpe volume P— No, it it a scry 'ir.ill volume; it 
will ho well to incrciifo it. 

A.ST*!. Thr Chairman: Do yon think the export of ptdlprec animals 
from Ortnt Britain has hcen tho cliief taii'O of the improvtment of the cattle 
in Gmt Britain? — I do, and in Ilnllaml, 

A.37S. Pro/ct'pf OangxiJrr; Yon said you would not have loRislilion with 
roRnrd to the spread of c.iitle dt'enio? — Not ot pre-ant. 

.V.JITC. Have jou any itha what offtctunl --tejis could he taken for the con- 
trol of intcciions divcasn?— Tlie only effeetirp step would lie restriction on 
moicment; but wo cannot do thnt until yon hnie an orRanisntion fit to 
enforce it, 

A,S77. You must cre.ite an orpanis.ition?— Yes, yon inmt linve jont 
orRaniMtion iirvt, «o that when you pass IcRislation it will not he a farce 

.\,37S. You supRO-t that sou would like to have a number of d.iiry inrii- 
tntis nil ovii the countrv.® — •■nid there was loom for them. 

A 370. la tho eienl of joui having these dairy institutes all over the 
imintry, would you haie them one in caeli Province', or would you divide tho 
countTT mewdinR to ^the vo-ralkd daily tracts?— As a matter of fact, the 
major Proiinccs, I think, would start one ciclij the smaller Provinces would 
piobiihly iitih--e th.it hclonRinR to thtir nearest major Province. 
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A.380. You n’oultl keep in view administmlivo units and not suitable dauy 
trnttsF — I think myself that the aliolo country requires dairy iiroduce, and 
it all leqiiires rows, Tu the hackuard districts it is more important. 

A.331. I was speaking of aieas where the conditions might be favourable? 
— I do not think there is any part of Tiidia that could niford not to develop 
the daily business, not only from the c,ittle point of view- but from the point 
of view' of the well-being oi the people. 

A.382. Til Knglnnd one should certainly have dairy institutes in Norfolk 
or SulToIk. But the National Institute of Dairying is located at Reading-’ — 
You are dealing mtli a very much more coniined men there 

Gujarat, ns jou say, has veij' favonr.ible conditions for dairying 
Would you not like to have aii institute tlieio? — That is why I am so iinMoiis 
to keep this factory there. 

A. 384. It would be desirable to have an instil uto in Bengal-' — Yes 

A.386. If you had these dairy institutos, who would be the roiin oiling 
agent? Would it be tlio Govciiimcnt? — If tbej weic pinvinci.il, I take it, 
ns things are now. they would ho contiollcd by llic I’lonncinl Goveiiimeiit. 

A.33G. It you establish a dairy institute on the basis I suggest you could 
got better advantages. Then it wunld not bo in the jurj«diction of ,iny p.uti- 
culnr Province? — H might not bo; it miglit bo run by the Central Govciii- 
iiient, and run with great advantage^ I believe. 

A.38r. TliPii you would have, for ex.unplo. a number of inslitute.s just 
like this Justituto of Dairying under the gnidimre and control ol the Central 
Government? — It would be a good thing, I think. 

A.338. 3fr. Calvert: Do you thinlc yon could produce a dual purpose 
animal for the whole of India, or would you find diflicultics invariably in the 
sub-montane and raonfuno ureas wdioro you have thc«o little terraced fields lor 
which a very compact nniinal is required? Does that moan that you cannot 
pet a dual punio‘>o animal f—I see wo reason why the dam of tiiat liullock 
should not give a reasonnblo quantity of millc. 

A.389, WTiat about your rejection of the Dhnnni brood!’ — ^I took an opjior- 
luiiily of studying tliat breed; I thinlc wo could introduce milk inio it, 

A.390, A dual purpose policy could not bo extended throughant? — It 
could. 

A.391. Sir James MarKcnna; Haro you attended the meetings of the 
Board of Agriculture? — Yes, since 1009. 

A.392. What do you fliiiik about the scojio and utility of that body? Can 
it be made more useful than at present? — I think it spived a very useful 
purpose, a very great purpose indeed. I have enjoyed the meetings so much 
aud obt.siiicd gieut .assistance and benefit from them. T think it might be 
extended with hcitefit to the conntiy very laigely. It is the only jimnt at 
which the incmbcis of the Indian Agricultiir.al Service have an opportunity 
of mooting one another and of getting now idc.is niid ot having their own 
ideas criticised. I say that the Board of Agrioultnio 1ms done groat work 
for ngtjculture in India, and I should bo sorry indeed if it were dropped, 1 
believe it could bo oxtondod and enlarged, to the benefit of the count ry, 

A,393. Have .sou any suggestions to make in that rospeet? — I think my- 
self Unit it could bo enlarged as a general Board, that is, a Goiitrnl Depart- 
ment, w'orking through expert excewthe committees. That ought to make it 
less unwieldy, and probably take up a little less time. 

A.39i. SU Henry Lawtener; You have mentioned one point on which you 
disagiecd with tho vioivs and opinions expicsscd by Mr. Biiioii. Aio theie 
any other points in 3lr. Bi-uon's oiidcitce which jou think it necessarv to 
cxjilain or say something about?— There is one point, llo slated that if tlic 
Military dairy farms had done' at every farm what tlioy Imi'c domt at I'Vi ore- 
pore, and built uji n jiure Jiidinn hetU at cacli fatiu, ns tliey Imio doite at 
Feiozcpoie, tlie result would liavo been the «.imo to them; iiKiiiiiiig thereliy, 

] take it, that we w’ould liavc had their milk equally cheap and in addition 
have been .sblo to contribute largely to the cattle-breeding polic.v of this cotin- 
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try. I ontiioly dioagieo with that To bc{;tn with, tho Fcio/epoic held 
was founded b\ Inking the best cattle liom all the herds in India, and that 
could onij he done once Scrondly, Mr. Biuon quoted the fact that tho aycr- 
age Mold of the piescnt herds at Fciorepoio was pinctically ns high as that 
ol some of the tioss-bied heidii That may be so, but it has taken 17 or 18 
seals to bring it to that point, and jou had this equally high jield fioiii the 
rioss-bieds in about 1 .seals, so that in the intervening poiiod botsiocn tho 
4th and the 17th .seals the Military dairies would lias'O lost a vciy large sum 
of monej in the piodiietion of milk. That is a point on srhich I disagree 
with hull 

A Arc theie nnj otiicr points of impoitniice on sshtch you disogieo 
wjtJi Mr Briicii? — again ontiiels- disagree with tho statement made by 
Ml Bruon tbnl half-bicd bulls sold or otheiwiso distributed by the Militai.y 
Fauns Dopaitmcnt in India hnsc ininrcd the quality of Indian cattle 
and has c introdueed diseases amongst them As a matter of fact practically 
no nncnstiatcd cross-bred males sycie issued or sold b.y tho Military Farms 
Depnrtniont and very fow cioss-hic^ cattle of any Icind sroro disposed of to 
tlio public by the Mihtaiy Farms Bepartinont duting the 15 years of my scr- 
sico with them, so much so that it is quite im)>ossiblc that tho fow animals 
sold to tho public could make nnj impression ssliatorei on citbei the health 
or the qiiaht.s of the entUo of India. 

A.390. With lognid to the milk-supply for cities, arc you satisfied ssith 
the facilities sshich the railways giro foi the cairingo of milk to cities? — My 
expel icncc of the railways has boon lenlly very good. In War time, we sent 
enormous quantities o5 milk. We sent milk Siom JubbnVptiriD to Bombay and 
sold it there. I found tho railways were vciy ready to meet us. Tliey gcnci- 
nll.i arningcd a special rate, especially tho Bomba}, Bnroda and Central 
India Bnilw.i.v 

A.397. Do .you think they will meet tho piivato producer in the same wayf 
— could not say. They put a special van on tho Bombay, Barodn and Cen- 
tral India Bailway to onablo ns to send milk to Bombay; wo could onlj guar- 
.intee tho traffic up to tho end of tho War, 

A.393. Ife it in e\istonco now?— T do not Know. AVo did not do it after 
tho War. 

A.399. The Ghatiman’ You have mentioned the desire on tho part of 
foreign countries to import into those countries tho best native breeds. Have 
yon looked round tho fropicnl woild to sec whefbci you conld find any 
animals which may improve tho Indian breeds P — I have never had tho 
opportunity of visiting tho tropical world to seo for mysolf. From all I can 
learn from coitcspondoncc, wo have been carrying on coircspondence for a 
gre.it many yenis, they have nothing as good as wo have. 

A.400. How about Coyloii? — They use Sindhi cows very largely. There is 
a regulai husiness thoro in Sindiu cows. I have myself bought some cons 
fox tho Government of Ccjlon and shipped them. I had been to Ceylon last 
.sear, and ] found they had very poor cattle. 

A.401. Aro you devoting any time to the improvement of the bnffalo as 
a milk-yielding animal P — B'o have on oui farm a small herd at Karnal, .md 
we have o few hcio, but you can buy in tlio open market. If yon go to tho 
light place, }ou can buj good Iniilaloes to-day. That is not tho present 
problem. 

A.402. Is the pi.icticc of sending she-huffnloes in jnilk to, for instance, 
Bombay, milking them until they dry, and thereafter selling them, having a 
bad offcct on the hieeds** — ^It is done systcmaticall} and regularly. I do not 
think it lias had n very serious effect on the breed. 

A.403_ Do joii think it inn} have that effect in tinioP — ^1 doubt it; it is 
hnidly big ciiougli to affect it. 

A.404. Ml, Biucii told us that the diFoicnco in tho inciting point hotwcon 
the butter of the huffnlo and that of the cow is a practical factor in its popu- 
larity? — Mr. Flymen, tlie Diicctor of Agricnitnro in tlie Central Provinces, 

Ml. W. Smith, 
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vrlien ho was Agricultural CliPiiii&t to that Government, made some very care- 
ful investigations into the subject, and he found that the melting point v.n icd 
of course at different seasons of the year, Iroin 7 to 9 degrees Fahrenheit. He 
published a pamphlet on the subject, which is nvailablo. 

A.403. AVhieh has the higher melting point, the buttei of the buffalo or 
of the cow? — That of the buffalo is higher; it stands up much better to the 
boat, 

*V.f06. fVhich is the beltei for looking purposes? — That ol the bnflnlo is 
better. 

A,407. To levoit to the question of draught animals, is h.iidness ol the 
loot a veiy important quality of the draught animal*’ — It is an important 
quality. 

A.408. Aio you watching it heiep — ^As a mnttei of fact, in oiii crossing 
evporimonts in the Militaiy farms, uc have not paid any attention to 
draught whatever. In the selection of cattle foi dual purposes here, uc 
have paid particular attention to the feel, hut ue have not had any tiouhle 
The breeds that no Imio taken up have good hard feel. 

A, 409. Is it the case that in ports of the country which are hard and 
stony, they evolve an aniiunl with very hard foetp — ^1 think it uould imtur 
ally he so. I have not found that the Sindlii, which has been bred in the 
northern part of India, has any hotter feet than tlio Hariann of the Pun]nb. 
Tlioy are both shod of course wiicn they come to work. 

A.410. At the very end of your memorandum you make a eoniplnmt against 
the Railway Componies, because they charge for the calves iiinning with the 
dams at tlio same rate as they do for cons themselves? — ^Tboy do so for pas- 
soiigcr trains. 

A.411. rtavo you over made a complaint about it? — I took the matter up 
with the Government of India; Dr. Olonston took it up with the authorities; 
the correspondoiico lasted for a year and a half, but nothing came of it. 

A.412. AARiat did they say? — They said those wore the rules, and thoj 
refused to give a refund. On a goods train, you may have your calves that 
arc under 2i feet high at the shoulder free, but by passenger ti nin you liai o 
to ]>ny the lull charge for the calf. And according to their own rules not 
moic than 8 can be put in a wagon, yet they put 10 in .i wagon, including 
the calves. 

A.418. Do you get an impression, fioin your long experieiite of India, 
that, taking one tiling with nnotlior, the rural population is aii.\ious for an 
improvement in the cattle-breeds? — I think they are, the better class of them. 
The poorer class breeder in the jungle tracts is really too ignoiMiit; lie is too 
much of a jnngli to understand what it menus, I think. But the breeder of 
the future must, I think, bo the cultivator; he is certainly leady.fox the 
scheme, would welcome it, and would assist in bringing it about. 

(The witness withdiew.) 


Ah. W. Smith, 
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APPENDIX I. 

A. — Principal dual purpose breeds (types) of cattle (non-boffalo), 

in India. 


yame of breed. 



HabHat. 

Siiidhi .... 



Wostein Sind. 

TJmi F.iiknr 



Soiitli.eastorii Sind. 

H.iiinna oi Hanst Hissar 



South-eastern Punjab and parts of the 




United Pioniices. 

OnKolo OI Nelloio 



Guntur disti ict of hfadras. 

KnnUiO] .... 



Giijaiat distiict of the Bombay 



Fi csidencj. 

Oil . .... 

KiiMina Valley 



Katliianni and parts of Baroda State. 
These aie Nellore caitlo bred in the 



Krishna Valley district in the 
Bombas Pi esidcncy. 


B. — ^Principal single purpose breeds (types) of cattle (non-buffalo), 



in 

India. 

Saliiiral Glloutgomery) 



Milk, Cential Piiiijab. 

Dt aught, Northern Punjab. 

Dhunni .... 

♦ 

. 

Dliagiiari .... 


« 

Brnusht, Baluchistan and Northern 



Stud. 

Klicri .... 


« 

Draught, Northern United Pronnees. 

Malri .... 

* 

* 

Draught, Central Indio. 

Kiinaii .... 


• 

Di aught, Cential Provinces. 

Khillari .... 



Diaught, IClmiidesh nnd'Noith-oastern 



Bomba} . 

Daiigi .... 



Draught, Southcin Mahaiotta 



country and hilly it acts of the 
Deccan. 


Ami it Halial . 


• 

Diaught, Mysore, South-castein 

Bombay and parts of Madras. 

Kangynm .... 


, 

Drought, Central Madras. 

BiirmC'C .... 


. 

Draught, Burma. 


Ml. AV. Smith, 
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Statement showing the Expenditure and Receipts of the three Farms at Bangalore, Wellington and Karnal and 

of the OfBcc of Imperial Dairy Expert for the last three years. 
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Mr. F. ]. WARTH, Physiological Chemist, Ban^lore. 

MsmorandJin on tho Animal Nuirlllon Seollon, Boncalore. 

1 U>\itiiu i>f Ihi Inn, till Ailnin. — lb,' U.'V ^{<lu>n tlinthi;: 

null N'ulritinii wn-. .Inrlml l« inf on OMoln'r Slfli, IH'.M, nt T’lti-i, Tlio 
iiiidnl noil Miiiiivtiil III irniniiii; n Ifvlinp’ tni'lliod'. ot ■iimlviis, mnlto'l'. 

of hompliiif' iiiid llio iiitiro mntinn fot cliKCition cNpoiiim’iit'i Trial stall* 
woro >.01 lip .ind t» tori for thoir snitabilitv in tins roiinin. AfUr tlii< jiri'- 
liinimin worl, inul wii* |itiutin>>] nnil liiolloil. i1i|.*> .iiiin stiilli witit tho 
iim».Mirv ifljiiiirt>- noro < on .ti inti'll iind n *i>rn's of ilipoi.n‘mi o*'pt ritni'iK'- 
nil' iiiiili rl il.fii A Ilia fnriii ot nitioKoii niotAlinli'm npiinrnini ans ,li»ii<.*(1 
III iiK It till' tinio rill- ippomtu* niiidi h.i-- linn iti rriliod in t1i-i /loiir'il- 
furnl -foiipnof n/ finlni iVotiiino NVlIl, Pnrl 3), vni put into opfinlimi at. 
I’lim ami MrliUil *01110 iiri intonotina rC'-ults Jt i-a* foniid, foi iiisiaiuo, 
tliot till' Itiliiir IiiiIIikI, niiiintoiiiot] n nitrorm I'ot.inu- tutli n lomnrl uM> Uitr 
]■^ 0 |llntl^n of protoiii in hi* ration Tlio'o nn'l iitlior fcsnlts oiiipba.i nl tlio 
iii-i'd till -.indvinK tin .ipido' iliilitr of Kiiioponn ■"tiimlnnl r.itiiilis to Indinii 
tatllo Till' ri'.iilts of Olio >i'ar» oork. of Ptn-a ivoro that prehmimo ti'its 
linii liiu'ii ronipli'toil ■■ ifinporiit v loit oiririi'nt bloik of nutrition liiiildiiifii 
Imd b(in *i'l up, a n it, ‘In, tori roiitiiu' for iliKosltnii trorK hud hfon «“!nhli'litd. 
mill osporimonts ikio protoodiiiK vitlioiit a hriil In addition to this tho 
non wlri'Ci'ii mot.iholisin nppariitus was in nin'ratinn nlmo-l lOntitivoiisly. 
Stniip of tin' ri- nits nlitnim-d tilth riro stran m this c j'-K nolle ware plihlUhrd 
in tho .Itiiifulhiinl Joimitil «/ Iniha fVolnmo XVIIl, I’nit "d. Dinoilion 
o\pt'rift.('nn mro aho rnrncil out nilh n niimhtr of ooncontml'-s fioin (Jot- 
ernmi'iit Slihtnry Ilaiiits I nont mi loavo in April IWO ntid Afr. A, V. 
Ijor I'lr'i Assistant to tho I’hislolopioal flnnnst, took mor thnrpr. 1110 
worl* pifiocoilod sntoolld.r until .luly Sod niton ordor, nt'ro rocoiiod to tr.ins* 
for the- Poftion to Uaiuinloro. Tlio transfer was olToctt“l ofTchnlly and 
pronnilK hj Air, Ijor and cm m\ roturn to dot,i’ in Xoiii'ihii 1M.J,_ 1 \ra» 
pos'id iliriit III Il.nnt-'lnr* . U hocamo oiulont mi niy ariiial that, if iiiiy* 
thiiu, tlio tniiisfir had hooii too prompt. 11 ore a.is no lahoratory nml 
tiu'to wfio no st'iUs, Till' piopo'td hilioiatorj was innd<S)italo, Trosli pho * 
noro pti'pntisl and I'oiistrui tion of the laljoratory and stalls pressed forward 
By Rreat overtions and Ii> wortinj* in half fitled loonis rlifniii.il anni.vsis 
was fowim need at 11 inK,iloro in .Inlj 1P2I, Tlio ir.msfer hud, thtrefoie, 
lost tho Soetion exnelly one year, 

a. The lollonine is the i.orkiii't ntvnininKlntinn jirotidid at BnifRnlore 
foi the Nutrition Section — 

(<i) A iheiniral iahoiatorj' fitted up in n hiiildinR ■nhkh w.is onginnlly 
.1 dairy aforo lioiise, Jt iuelodts a leetiire room for the Dairy 
Diploma sttulnnts, n stoic room and pfli<-« rooms ocenpjinR 
l,tilJo sipnre fio'. Ilio laWatory rooms projK'r oe(upy2,>21 
sqiiure red. 

(M A noiC Tiiltlc shed oocUpiniB 1.200 ecinnro foot, specially eonstrmt- 
cd liir nutiitioii (xperiment*. 

^e) Spicinllr coiislruitid stoic mid prvpnration room-, p-ttlpyinR 1)00 
squat e feet, fot nulritio'i eorl., and nfl{fiin,ng the nutrition 
shod, 

itf) A weighhriilge hro'ight from Pnsii and hoii*ed in a specially con- 
sir, tetod shed. 

(r) A ticlrol'Rnu plant in u small ,00m spceiftllj built; to aeeommodoto 

It. 

Bast jeai n small extension ivat. added to the lahotatory and this year a 
barn and cattle *hfd Imio been s.snctioncd. 


Alt. r. J. AVarth. 
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3. Staff . — ^The Physiological Chemist’s staff consists of: — 

One Senior Assistant, Class II Service. 

Thieo Junior Assistants. 

One Picldman. 

One Clerk. 

4. The piesrnt ii/item of trcruiting staff on lonn~tcim agreements . — 
have been fortunate in my staff. Every man has worked loyally. AVithout 
devoted service it would not have been possible to carry out the immense 
amount of work uliich has been done in such a short time. In considering 
terms of recruitment it is my opinion that assured employment and definite 
prospects for good work will bring us moie suitable men than wo can hope 
to get hi any other way. Tlie primary selection must naturally be done care- 
fully and the piobatiouary period must bo long enough to serve the intended 
purpose. Prospects of promotion on the one hand and the loss of increments 
on the other ought to bo sudlcicnt incentives generally to maintain effioieney 
in the service. There will be black sheep at times, but on the whole 1 
nonld piofer to have a staff of permanent men interested in their vocation 
and their institution and assured of steady cmiiloyment and advancement. 

5. The work of the Section at Jtangalore . — ^In conimoncing the study of 
Animal Nutittion in India the first question which had to bo considmed was 
what lines of nork should bo taken up. Some of the problems which have 
been mot in other parts of tho world are undoubtedly important in India. 
One of those, tho mineral problem has been taken up without hc.sitation as 
certain to load to useful results. Tliero are also problems^ which aro peculiar 
to tho country and tho climate. A few of these are obvious. There can bo 
no doubt, for instance, that tho coarse fodders require investigation. But 
we have no assurance that the obvious pioblonis iiiclndo the most vital, 
llonco tlie second question arises. How are the real needs of tho countiy to 
be tracked donn systematically P This can only bo done by carrying out 
numerous feeding tests and procuring fiist-hand knowledge ol the nutritive 
effect ol .ill kinds of Indian foodstuffs. Expeiionre with a wide range of 
innlez'iais and data for eorapiirntive purposes will reveal the requirements. 
The guiding principle at Bangalore is, tlicroforo, tlio collection of nude ex- 
pononce. The Section has carried out as many feeding tests ns possible 
wherever and whenever an opportunity oflerod. Tho tests hnvo^ been done 
invariably iiitU a definite limited object in rion and corresponding definite 
infoimation has been gained; but there lias boon always behind these "teste 
the geneial idea of a soaroh for more fundamental piobloms. It will be seen, 
in what follows, tliot the piocodiuo has been completely justified. Alicndy at 
tlus early stage of tho work mntteis of wide significance are emerging from 
these initial oxperijnoiits. The Section nindo a start at Bangalore in Jnl.v 
1024, When the laborntoiy was able to commence analyses. Tho lines of work 
which have been developed since ihat date aio described under the foliPwing 
iicads, 

(o) The testing of feeding sfandaids , — As nothing whatever w.sa known 
.iljotti our foodstuffs the first a.vporimcnts umlei taken «t Bangtiloie woie tests 
to determine tho applicability of Euiopcan and American standard rations 
to this country. Tests dealing with milk production and the growth of heifers 
have been cai ried to a conclusion. Tho results have heoii prepared for publi- 
cation and will he issued shortly ns Memoirs of tho Department of Agidoul- 
turo. The mam facts elucidated so far may he condensed into a few words. 
It was found that tho American digestion data could not ho niiplied without 
modification to our rations. Tho oxporimont with onr oross-bied cows sUow- 
< ed that they wore slightly more cfficiont in tho utilisation of food than pure- 
^ bred Amorienn cows. Tho higlior olficioncy is ncoonntod for fay a better diges- 
tion ol fibre. 


Mr. P, J, Worth. 
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Eckleq m America has shoirn that the energy \alne of the milk produced 
In a <oa IS preattr thou the net energy of tho food availnhlo for milk pi educ- 
tion I c , food 15 tnoie economically used for milk production than for mnin- 
tenarce oi growth Tho Bangalore tests confirm and amplify this conclu- 
sion The figures of Bckles in Araencn and the Bangalore results are shown 
together in tho accompanying chart [Appcndijc IQ (a)]. The work on milk 
production necessitated a large number of milk analyses. Tho accompanying 
graph [Appendix III (b)] shous how closely tho Bangalore Dairy milk corres- 
ponds to averngo figures from America. Experiments on growing heifers 
showed that our cross-bred animals required somewhat more net energy for 
grouth than is allowed by Armsby’s standard. Compared with tho Wolf Leh- 
mann standard they utilised the standard amount of crude protein and 
somewhat less than the standard amount of total niitneats. The long senes 
of salunblo digestion data obtained in the course of these experiments can- 
not be quoted here More work on Sindhi cattle remains to bo done. 

<6) The rationing of young stock . — Mio work with young stock is import- 
ant for a number of reasons. Considering first the animals thcmsclres — they 
have not developed their digestive systems and require special food on this 
account Thon the food should ho of such a nature that it will act favour- 
ably upon the development of a good digestive system. Finally the young 
growing animal requires relatively speaking nn enormous amount of nutri- 
>ent to support the demands for growth. This must be provided Sy tbe_ food 
in suitable form and proportions. Economically the feeding of unsnitahlo 
or insufficient food results in very sorJeus loss. It involves a great waste of 
foodstuffs on unprodnetive maintenance, a waste of the animal’s capacity to 
ntihso food prodnetivoly and a waste of health or ability to resist disease. In 
studying foodstuffs tho young animal is especially nsefnl. The demands for 
growth being more rigorous than the demands for maintenance, tlio short- 
comings of a foodstuff tell more quickly and more decisively with yoimg 
stock. For these reasons the Nutrition Section is constantly increasing its’ 
work on young stock. 

An interesting and useful experiment with calves was concluded four 
months ago at Bangaloie. The animals were divided into three groups re- 
ceiving different types of concentrates which contained, respectively, AIS 9 
per cent. B26 9por cent, C30 3 pcr cent, protein. The quantities fed were 
so selected that the net energy provided by the concentrates A and B were 
equal whilst the protein content of B was much higher. Bation 0 provided 
uioro protein hut less net energy than rations A. Boughago was given ad lib. 
Tho amounts of concentrates fed and xhe giowth obtained aro shown in tho 
following table. 


TjuuiE 1. — Bhowinp amounts of concentrate given and live veight 

obtained. 

increases 

— 

Bation A> 

Bation B. 

Bation C. 

Total conccnirate fed per 1000 lbs. lire weight. 

21-3 lbs. 

IC'O lbs. 

107 lbs. 

Protein supplied in concentrate per 1000 lb=. live 
weight 

2’07 „ 

4’31 „ 

3-23 „ 

Net Energy supplied in concennaie pci 1000 lbs. 
live weight 

11-40 „ 

11-40 

1070 „ 


Therms. 

Therms. 

Tbeims. 

Aveiiige dai^ inciCitse p“i 1000 lbs. live weight 

o'/2 lbs. 

S*48 lbs. 

4-39 lbs. 


The figures show that with those rations growth is not proportionate to the 
protoin hut runs more nearly parallel to the net energy of tho concentrate. 
Ihe fate of the food protein is shown in tlio following data obtained from a 
nitrogen balance experiment with six of the calves. 


Mr. F. J. Warth. 
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TAOit C.— A’jfyrtjrc'i rfjinrr'.'t i <»- Mf****. 
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In ratioji A llie amonnt of nurARf ji diRAitc'l i* lor.- hist excjptor;* io n'^ .'iw' 
nro Vfrj- lov- miH honop ilto litlanw tolaincd h In rixlioa O tho 

omouni of nitro/roM tlii'p'if-r'ti por JfKO lljv. im* miRht i" tniicli Ipclirr bnt tlip 
ict-^niiott i<i 1(*^< jiprfcct. In lliPse oxjicrimMit®, os .ilr.ady cfalid, ronRhocp 
r-A’' piusnlptl «// Ii6( lint Hip ortiinl cmonnt roJi^uiiTti! doHj- Iij- o.-irh .*iTiti*>a? 
wAfi ^Arcuriilrly drtorminpd, TIip roiiplrapp coiiMijnption tORPtliPr nith otbrr 
tlguifisant fsgnros is Kiv<>n in t*n* foiloAint: ioWp: — 

T.'onr 3. — .Irrraifr iltifly amvinptinn of drv nattrr in }bi. p^r 1000 tb‘ hic 

vfiyhi. 
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TJii* t.ablo rontoins iraportnni InfommHAn. Tht* fiRurps sJ.ov in tl»p fiut 
plan* a* w,v. io lx* osirtpied. thnt Iiich allowanw* of rcmf-orttrato is otcoin« 
panj«d lij- low consaroption of roapliace and rife ver^n, flmt t^p Liplipsf total 
oonianiplion oconr.s wlion conoPHtmto i« hip;h and tl«nl the lire* woiplit in- 
rrea fs ran parallel with tin* total consumption. The last fact is Asiipriislljr 
iiaiurtcjul It appeant that the total aroosint of ot-Raaic ninttcr dfRAsted 
.a»Mt tliA pcrrciungo diccatuiu aio very important ntc.S'.tirci of the actual vnluo 
of a ration, and that tlio projrottion of protein may v^ry within wide limit*. 
Avitliottt infliipneitiR the rate of cfowUi, Th" actual fiaantitier> of food ton* 
eimioi and prowih ohloincd in this cxptrimcnl ore rapC"tod to ho ralnahlo 
RUid**' to the practical dairy cattlo fotd».r in this country, The rcsnlts in 
r.U"li foedinp tests howetc-r depend very much upon the naluro of tho 'rouph- 
ORiy omplojod. 3Iorc experiments on thosw and similar linos are retfuired 
trt dotcmino inItaWo tonrentroto olloironccs for tlso varioua ron^diaRO*. It 
proposed to deal sritli this snbioct more sj-Aicn-atically when the entire 
KaaR.sJott* Dairy herd can ho exploited for expcrirncntnl purposes. That tho 
roai;h,s*ii‘ (Mrchuw. ciiago) u^ed in the ahovc experiment was of high quality 
t* 'Innu hy tho fiRurc> in tho t-o last colimin'-, llio digostiou ottninod 
remairt*} at tho «atno Irvol nlnn tls« proportion of rougliago waa more than 
doahlAd. Tho experimont i* finally of intorcsi in showinf; what tan bo ac- 
complished wiih ordiJiMy Indian ro.>dstutIs. A eoti.sunipfToM of 2T lbs. of dry 
instP-f per l.i») lb*’, live ncicl.t by Indian Hock neiRhiug 200 lbs, is good, 
and the grow til obit.ino'l, over n pound a day psr head for a period of lOd 
ds\s, i.- cncouratdng. It should lo nenu'oned, honevrr, that all tho .aniiaaU 
reivrsed to in this cspL-rifliont received a mineral «vppIoroont to their ration. 
This point win he dealt with hter. 

Ir.dfin for-jf /oMtrr,— Pnder tbi* head it i* intended to carry out a 
ry'lematic *ti*dy of the cbiei ludiou roUEbacA'-. IVc pos'cs® a certain amount 
of j."farmaiinu concerning our concerdrak*. can Oisisn fairly deSnife 


Mt. l\ d. Warlh. 
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toad Tiilucs to \ cry many of them. With the Indian rouqhagcs the situation 
IS e'^togother diiTcrent. We do not know the olcmcntarj' facts regarding 
fhoir digestibility, energy mine or other characteristics. Further, ns the 
loughage forms tho hulk of tlie ration, malnutrition and nutritional diseases 
almost invariably arise from deiicicncies in tho loiighngo. The enquiry on 
coarse foddois is, therefore, an urgent matter. Tho tests nlucli have boon 
ndopted for this noik at Bangalore are rigorous and seal clung. Tho experi- 
montal nniiii.ils arc kept on tho ration for n long pciiod and at different 
stages of the feeding tests digestion cxporimciits and nitrogen metabolism 
osperimcnts are earned out 

The fust series of tests ircro made inth lico stran and Indian haled liny. 
Tho experiment came to au end recently and has yielded most intoiesting in- 
iormetion Acciiiato digestion data have been procured and tho net energy 
1 . lines of tho tno roughages linso been determined indirectly. It sins found 
that our rice strniv has n decidedly higher net energy s nine than that assigned 
to the Ainciiinii product. The hay un$ inferior to nicroge American hay. 

Those hgiucs lull be of tho greatest use for rationing purposes, and. in 
fact, tho Military Dairy Farms department has specifically asked the Nutri- 
tion Section for information iihicli these figures provide. At the last Board 
ot Agriculture iiiccting at Piisa an informal meeting between tho officers of 
die Milit.iry Dairy Farms and tho Physiological Chemist toot place. Tlio 
latter asked iiliat information the Military Daily F.irins needed most of all 
and nns told that infonnation on innintciiancc rations nas urgently required. 
Recently, also, in a private communication, Lieutenant-Colonel Matson, 
Assistant Controllei of Military Dairy Farms, said that above oveiything 
they wished to know the effective values of rico straw, hay. wheat straw and 
juor. As tho maintenance ration is calculated directly from the net energy 
\nluo of n foodstuff and the effective rnltio is the not euorgv vnlno, the 
Nutrition Section has been able to supply tho desiied informotion promptly. 
Tho fact IS the experiments which provided the information wore commenced 
ten months before the qiieiy came, nhieli shows that tho Section had selected 
appioprinte work. 

Tho information gleaned from tills experiment docs not end hero. In the 
course ot tho nork a remarkable physiological effect due to rico strow nns 
discovcied. It nns found that lice straw produces persistent dilucsis, nnd 
the cause of this diuresis was traced to the high potash content of tho straw. 
The .luininl is obliged to get nd of the osccssive intake 'of tliis hose. The 
figuies in the foUoning tablo tnkon from n paper recently submitted for piih- 
liratioii by Ibo Nutiition Section bring out these facts clc.iil\. 

Tiane 4 . — Aiaage creietion of urine and potash by animals fed on tire sliaw 
and hay ie>pceihcty. 

1000 lb». .uiiroals faO lbs animal-. 6oil lb-, onimil-. 



No 1 

No. 2 

No 1 

No 2 

No.l 

No 2 


Stron. 

Jlay. 

Straw. 

Hay. 

Straw. 

Haj. 

Aiciagednili uiliiecvcrciiou in 







kilo- — 







l-t lost. Apl 1023 

7871 

3 017 

7-707 

3-665 

6 209 

3-219 

2nd tc-t Sep, 1028 

6'830 

2 81-2 

5 877 

3-021 

4-068 

3-1 n 

3id test, Kov. 1025 

7-572 

3329 

7-223 

3-338 

3-745 

3-563 

Ai eroge 

7-4-24 

3-37? 

6036 

3-311 

5-871 

2071 

Avciage dailj pota-b oscrotion 







in mine in gms.— 







1st tost. Apl. 1025 . 

02-60 

33-11 

83-77 

27-11 

61-43 

‘JO 14 

Snd test. Sell. 1025 

10030 

31-51) 

02 20 

26-30 

67-18 

21-62 

5td test. Nov, W3 j 

1-30-68 

33-50 

n9-63 

31-27 

00-07 

22-21 

Average , 

107-70 

32-71 

08-60 

28-23 

7288 

-21-20 
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tl 3« (Oipn ‘ny, svt Jin' < ) 1, vliat th«‘ nf IhU rthin' 5^ r lU !ii\ (‘j> 

Ut tt I'fijtjt llio <if »inn<' i i li tJi.u* Iw i'5,pr*io'l 

in I ;< SI tJ'c fj {Uj tin* Aihrt <'%i rtlion <iT •vcty Jiupt' aiijrntu*- 

of lU'itff*, nr (if sji-jnn nf al.pon? al • :s ‘frnsit oit Sht' Jsfhiijv .'iv'’ 

f.S« ; tn mrsDH jeiilt'-. 

T«a* t)-*t \<Mfi'My f jfwtinis tivnj >«' pni/ussn'llj nJFs'cii*! h; tb. n.sttiti'sif tbt* 
Toll t/jij-ststiii-iJ, 1 -,, ■jL»r»fnrc ft of .■s's'n’fw'nv****. It 

ih.il it of funtlftiii' n{»l srtipor(Mt'>' to aninul in 

lipISf. bin It'fn tin'i »■ itli } «<■> in IoIIo'M'iJ mji U nl,'itiri‘li 

as jijr" HtF. lu i>M* (ifv| ,1 cirm^ftT lott^r liss'i Jmtw ‘s'Ti< to thf i’rnsinfn- 

Ins (ftsiiplts nf i\]<icis] ti«* ‘tinn from siM part*, ot Tn/h,» {tmi Burim. 
fiftomlly, ifiiidist:; Un* n’-ririil ntifl arrnnjifinmjt ol tfiii m.\'< i-ml, tin' sltiintu 
"■IftMt <il osbt'f rsiijtclnjn ' li-s« n'lnpii'^ ot vjin.iliott' in nriii'isi 

t hft%'* Ik^is i>V-r's“d nhiUs the ahm d liitierinte !ii>hK«“i 

rm* «ir<'-.r atnl h'sy. Tor fncajiipt. . the f.i’tist*- for the dinij evM'tton 

l>nj»1sn‘'d hv IV 0 r»ivh ipf- rirontly tsers found in he H 'Kt nitd 

t N *1*1 hsjo' , Tl 'fjiirf t^ oJ j » 

TJje <!j'>-s«’i)nt>t * v.iiinif'iltoti <>f Jii'IiAn rt>nj*liai;* s i> jirpivt'-ltnn. A 
•aril's ol «•« » fcoioesvlipl InrRor rPiil", uilh moii> h'llhn'J^s and 

In sie.d viiji loiii nt’«- tnuphopM has hoan romiiitMii od. The inUn- 
liou in this noih '* lu add sl.«idilj to >ls ntility nnd fidi-ntifio Mp.nihrssnu hy 
met' ill I it s' tin* siumbm niid iioftMe of the ohsentitioiis mndo rlnrinc the Jonv.' 
ln'nnl nt (eidln^., Snsm' thnnal Usi„ s\iU hv sntTivtiKvKl tliis je.si and osioi 
tnilij ii i> tidondMl to do toijdmtion experunonts tvilh UiCie ftninmls. 

Id) l/tii'.o/ ii ’jPiUh’iJifi - Ihnnt .riirl. in r,nroi>e li.ss ahonsj tiiat th" 
jiSrtdtnttYt onjiarsty of mi othiotvivo snlll<'itn^ tAtioi! nmy be t omididel.v lo I 
lhr(«H*,h ititidiiiD'U) of tlie niinuml Mipply, tind lonteMnlj it hn<v In on found 
tli.if til" si'Iditiim ol npprojitisUt' minoritK tn snrh r'l'-es greftfly onho’UM tlie 
ptn'iiietiti' raitatily ot the linxl. It is iiujio-sihle to Inj ttn nuuU xtimii on 
ihis itiUttioii 111 Indiit. Alii«*r»»! shorliiKo la rmtmmn sind it bukI la*id to n 
naxto of till' {loU'iitinl nntritiVo jwtttr of the orynnif' iimtter prodmvnl by 
pjnnl ttroivth. IXponaionl'. oil jiihi«ral tiitiplonienlK nvpiirfd for Blowing 
sirsh lime hc-’ii t'o>rtiii'''''iri-d of llann-tlore. Iho vith (xilvos, mantifttK’d 
{iIkuo, nos lin'd nsniii!) to di'Cido On suitoWe rotion» for tliiji purpose. A 
tni.ijiorathi text v.w, Juraover, tarrinl otU conciurontly^ n ohtek lot J««ItiK 
fi«l on .the wimi' rrlioui, hut vjthmit o iiihiorol xupplement. •rJiore Tin« a 
in'‘riO‘i1 su'd ronslxtent diflen'ni'c Indwten iliO cfiiitrols nud the linio-fed lot 
Ml hiiosir ijf lisiio leedincr but ‘tris-i is not Kid on fhL« j/reJiiftinnry result nt 
jHt'il.l. ApjiropriP.to r.itlons luitiiu; lieen fixed, a inoru oxlemive osjK'Pi' 
jni'ut iu’U'S'ii Mik'l.i on Ibn mineral ijnu.tKn iia« heen htnrtod- TIiii >inbjiHd 
of njinerpl *iupiil('ti;tnts Mrt', luivmor, drejno'l of siioli imjiortnnco that effnrts 
were wade to iiiuplif; the noik at llnnKnlort* 7iy usinp outside rt'OUiccs. For 
Ihi* putpo u pr* fiaotiarj oaiieriuifius have hren carried thronph at llojiir 
ithi Oi't-ird f'Atth* HieeiSmjj Stitioii of the .Madias Peportnient Of Aftnud* 
t*i«*') nud phvii' Hr*' nvdv foi a trial Ihcsv durinc tbn coming iseaion. A. 
soiiiwhiit i'li!T**r*.jii exiHttTinl iidalinft to shn r.amc xuh;iei lio« Iweu proposed 
tw the Military Dairy 1*01 iji* T?s" pniposat has hern ftcrepted and the work 
s\ih i-*»iiiio< mv «s i>mv »"• thi' 5^“i»on rari spare flio intis ary staff. Jn the 
pvf}ij>niinti tNi'S‘nii>nS M Jl»air winmJ tests ueix- not atu-inpti'il. A 
inntifri In dll' ’ exj,.,riii,s i.j to ruiupare lu> and t;r»'-s 'ilaro w.w* tarrusl on; 
!** iiidee {M *<sdj till' c>iitdiTi»ns leorfc tliore linnhs to the fwititicx given 
Pi this S-rti'iii hy My tnvs'i Mr. It \V, IiStOeviooI, Dcjitity IVniyUir of Agrl-* 
i allure, l.'nsMe'k,- Ms dra', the effort lm» hp>*n an nni;u.'i}tfMd suee»sts, yhe 
tvsuU '(li'i'n*'l III the ‘'i • Hour i xta'riinent, though 'they da not dcu) 
iIiri'ctK X i*)» ihi intnerrl ijoestion, drserre nofite. Sinteen nnliiwU uero 
I'^elrctfd for tile I'Xperiirfiis . Tiny were rniofttlly paired npd dividi*d into 
tvifi .".'oapr. Till' one <tr«u}> v.w gh«a hay. ‘h-* other sjbgc, A weiglied oxcew 
of Toughajfe u.'.s fed to e ich oiiinml tind tic midue h ft hy rarii vas sreisthed 
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dmly Botli groups receipcd the same nmonnt of concentrate, namelr, one 
pound cake and 2 lbs rice bran per head. The animals themselves wore 
neighed dniij during the cntiie expcnmcntal pciiod which lasted 13 neelis. 
Tlie mam le^ults obtained can lie shown in a coiidcnscd form Tho folloning 
iigute> giie the changes in Ine weight which took place during the feeding 
period 

Silago group. Hay group. 

Final aieragc liie weight per head lbs. . 614 471 

Initial average Ine weight pci head lbs. 483 474 

Aiernge met ease per head lbs. . +29 —3 

Thoro can be no doubt that tho silage was more effective than the hay. To 
gne foito to these hgures it should be obsersed that the average live weight 
per head is taken from tho weekly average live weights of S animals. ISnch 
figuic in the t.ib1e is, thciefore, derived fiom 66 live weight determinations. 
Tho first impression from these figures is that silage is far more nutritious 
than hay. This is not tho case They are probably about equally nutritious. 
The diffeience in effect is entirely accounted for by the quantities consumed. 
The average consumption of dry niaitei from longliage pei head per day was 
found to be 

for the Silngo group 8303 lbs. 

for the Hay group 5 860 lbs. 

These aio striking and important figures. This eupcilmcpt has yielded much 
valuable information. It has shown in tlic first place that a piodnctivo ration 
cannot ho obtained from spear grass lia 3 '. Tho animals consume just onou^ 
to maintain themselves. In tho second place, it has shown the advantage 
of com’erting spe.ar grass into silage. The silage is probably not more nutri- 
tions hut it is consumed more readily and in amounts above the maintenance 
icquiremont. Hence it becomes a productive ration. The hay fed for 18 
weeks — together with concentrate bo it noted — gave no return whatever. 
Tho economics of cattle-rearing are beautifully illustrated by these figures. 
The osiicnmout has also yielded material from which the nntntivo values of 
the roughages can he determined. The uecc^sary analyses for this pm pose 
however haro not been completed yet. 

Pinally it has to bo noted that tho rate of Ine weight increacc oven with 
tho silage is far from satisfactoiy. Further experiments are being arranged 
to imestigate this point. 

To bo fair to the work of this Section the figuies for aveiago dry matter 
consumption per head given above must ho referred to once inoie. Tliqy are 
the figures that have elucidated the real meaning of silago cillcioncy. Theso 
two figures for diy matter consumption are the result of an enormous amount 
of work, Xot only was tho ration and residue of each animal determined 
daily for a poiiod of 13 weeks, hut tho daily variations in moisture content 
of the hay and silago had to he allowed for, and in addition to this tho partial 
drying up of tho silago while it lay in tho trough had to be taken into account 
daily. To cany out a test of this kind entails labour and demands a great 
deal of organisation. It is work whidh can only ho done by trained men and 
a trained staff. In this case, too, it was done at an ontstation and not at 
hcadquaitcrs. The Section should hare more men for dealing with woik of 
this kind, 

\,e) Indian pasture grasses. — This work follows along tho lines of tho most 
rooont observations upon pasture land which have been made in England 
Her© again tho Section has boon fortunate in finding outside support. A 
largo amount of work including analyses, digestion experimonts and long 
period feeding tests is in progress at Bangalore on material supplied by tho 
Military Grass Farms. Tho Bombay’ Department of Agriculture has taken n 
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great deni of interest in its pasture problem for many years past. The Nutri- 
tion Section, having approached the Bombay Department, is to he provided 
very shortly with most taluable material from this part of the countiy. 
Finally on the strength of the Hosur feeding experiments, already referred to, 
the Director of Agriculture, Madras, has agreed to the necessity for laying 
down new grass at Uosur. This is a most important experiment which will 
eventually provide further material for crucial tests by the Nutrition Sec- 
tion. The work on pasture grasses is particularly important because recent 
work in England has shoun that there is a real prospect of increasiiig pio- 
dnetivity in this direction in India. The work outlined above aims mainly at 
a determination, of the variations in quality which are to_h_e expected. The 
next stop must he an attempt to obtain higher productivity from definite 
areas which the present experiments are expected to locate for us. This 
work will involve careful feeding experiments carried oui on the spot. The 
Nutrition Section must hare the staff and organisation ready for this ap- 
prooching task. 

f/; Worli in the Provinces . — TTork in the Provinces is undertaken for 
the following reasons — 

1. To get in touch with local nutrition problems and conditions. 

tl. To amplify the woik at Bangalore. 

3. To test foodstuffs uhich cannot he conveniently tested here. 

Most of the work under this head has been referred to already in connection 
with the special subjects. An experiment carried out at the Imperial Cattle 
Breeding Farm, Earnal, which has not been mentioned so far, deserves to be 
noticed hero. The experiment was designed to test the value of different 
local coarse fodders for winter rationing of calves. The calves were divided 
into 4 lots receiving, respectively, dfiwb hay, rice straw, sorghum straw and 
wheat straw, ad lib. Concentrato was given in equal amounts to all the 
animals. Live weights acre determined daily and the quantity of roughage 
consumed by each calf was also determined evci'j’ day. The results obtained 
in this long period test covering 120 days are given in a highly condensed 
form in the following table : — 


Ttitirn. 

Average live 
wf'isrlit id'i’ 
liend. 

Average 
weight 
incre.sse pci 
head. 

Averiige daily 
jouglinge 
LOiisumed. 


Lbs. 

OOB. 

Lbs. 

Hay . . j . 

301 

•31 

£•68 

Bice straw . . s . 

297 

•61 

696 

Sorghum ttraw . 

300 

•57 

S74 

Wheat straw 

297 

•41 

5-44 


It should be observed that each live weight figuie is the aierage of 42 
ucighings of 6 nniinah. Each figure for live weight increase is tlio average 
difference between tuo sets of 2lEt weighings of 5 animals. The roughage 
consumption was determined for each animal for 120 days. The figuies show 
that rice straw was most greedily consumed and gave the highest live weight 
increase. This result is contrary to local opinion which holds that wheat 
straw ,is preferable, and the preference is so strbng tliat the local ‘price ot 
wheat straw is four times that of rice straw. A fact of considerable economic 
••ignificance has been arrived at hero. The sorghUm may have been somewhat 
too tough for such young animals and might conceivably show much better , 
results with older stock. Tlie hay result is certainly remarkable. That rice 
straw should give better results than dhub ho.v, which is believed to be one 
of the most nutritious glasses in Indiaj is a matter deserving attention. It 
is noteworthy that these experiments Ttere carried out during the three 
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boldest months of the mmi Theie is j poisibilit.s j theiefoie, thiit ive haso 
fonnii II fodder \ihich is pni ticulnrly suitable for the cold season. The point 
has cropped up by chance, but theie is no doubt that if ao can recommend 
special lationing to help the animals throuRli the months of intense cold a 
icM impoitant result aill have been achieved. E^peiiinents to test the 
possibilities in this direction are being prcpaied. To sum up the results of 
the first series of tests at Karnal, they have yielded firstly information of 
economic value ahieh the active Superintendent of that Farm is already 
making use of, secondlj, they haie indicated lines for turthei enquiry one of 
ahich has been discussed aboio. 


IVith regaid to all the aork in the Provinces one point requires to be 
noticed. The Section has so erganircd the plan of procedure to bo emplojed 
that ae aie ready to carry out feeding tests in any part of tho country. Some 
time ago tho Section carried out a digestion P\pciimont with perfect success 
at Kainal in the Pun)ab. Moie lecentlj a ven’ elahoiato feeding test, with 
111 cohos, a digestion oicperiment with 8 animals and a nitrogen metabolism 
ONperiment with tho same S animals was earned out without a single hitch 
Iiv tho Section at Hosur in tho Madras Presidency. 

iq) Ttatninq of 7*o\t~Guuluatc \tiulents in imianf A'lifr/fio/i, — ^This work 
was taken up by tho Seotion toluntnnlj. It is a talunble menus for diiv- 
scminating a knowledge of, and an interest in, animal nutrition throughout 
the Provinces. The course of ti .lining which covers one jear includes" — 

1. An advanced lectin o course on animal nutrition. 

2. The planning and cai lying out a nutrition espenmont under the 

direction of the Physiological Chemist. 

3. Tho study of all nutrition experiments in progress hero. 

The work is thoroughly practical. The students have to handle and care for 
the animals in their charge and have to study thoir feeding capacity and ra- 
tioning. Seien students have completed the corn so up to date, 

(fi) Astisianee given hy the Nuintton Section to the Section of the Imperial 
Daily Expeii.—l. Courses of lectures on Chemistry (by nn Assistant in the 
Nutation Seotion) and on animal nutiitioii (hy the Physiological Chemist 
personally) were provided for tlio Daily Diploma students. 

2. The Imperial Daily E-spert ashed for a practical procedure for ijccii- 
lato cream neutralisation in connection with pasteurisation. The Nutrition 
Section carried out an investigation of the question. A practical process 
was evolved and handed ovoi to the dairy in a workable form. 


3. A quesrion relating to cheese-making has recently been submitted to 
this Section. At present preliminary onquiiies aio being made. 

I would like to record hero my deep appieoiation of the Triioleho.nted 
support which iny fiiend Mr. ’W'lHmm Smith, Imperial Daily E-sprat, Jias 
mv.aimbly given to this Section, .md often it has hoeii giieii at consideiablo 
inconvenience to himself. 


0 Adviiory worh for Proiineidl Depaiiinents . — ^.Vpplications for advice 
have been received from tho Director of Agriculture, Bihar and Ou®a, and 
fiom tho Militaiy Dairy Faims regarding mineral supplements. The 
qniied inloimation was supplied. Detailed plans for feeding e-speiimeuts 
have been iiiepared foi tho Madias and Mysore Departments of Agrioul- 
turo. The Military Dairj Fnims specially ashed for information on main- 
tenance 1 aliens. One sot of results oblnuied at Bangalore has been pro- 
\ided. Fmthei figuies will become available from work whioli is proccodiiig 
now. Questions from the TJiiited Provinces- relating to the digestibility ol 
icitaiu foodstuffs weie icplied to. Assist.inco giseii to tbe Jmpciial l>aii> 
Expel I has been mentioned in another place. 


7. PiiliUuifion —The woik of publication has just conunonrod. 
lesults of tile first year's expel imeiits (1924) have been embodied m two 
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Memoirs which are in the press. The completed experiments of 1926-26 
will form four Memoirs, but the writing up of this work is only half done. 
The subjects dealt with are: — 

1. Nutiicnts required for milk production with Indian foodstuffs. 

2. Nutrients required for growth production with Indian foodstufls. 

3. Bangalore maintenance experiments, Ist series. 

4. Calf feeding experiments at Bangalore in 1925. 

6. The relative feeding values of hay and grass silage, Hosur expeid- 
ments, 1925-26. 

6. Boughages for winter feeding of young stock in the Punjab, Karnal 
experiments, l92o-26. 

The following iii tides have been submitted for publication in the AgiicuU 
tvral Journal ; — 

1. The application of feeding standards to dairy cattle in India. 

2. Factors influencing the cost of food for milk production. 

3. The relationship between digestibility and not energy values. 

8. Provision for training men for the highest post in the department . — 
This Section provides such n training in the Post-Graduate course already 
referred to, but so far no students have come who could bo trained to this 
extent. Some of the students ivero altogether unsuitable, owing to inadequate 
premous education. 1 will consider only the cose of Gio best men wo have had. 
They were a lino typo. They had character and personality, they were gentle- 
men and my relations with them have been intimate and cordial. It has been 
a real pleasure to me to have had them hero. With regard to their work 1 can 
say that they applied themselves to it with zeal and enthusiasm and some of 
them devoted themselves to it. I must also add that I consider almost, all of 
them fully appreciated and giaspcd the significance of the work and tho possi- 
bilities it opened out. They loft Bangalore with a sound knowledge of the 
prinoiplos of animal nutrition. But when I am asked whether tho men were 
lit for tho highest posts in this subject in tho department I have to say definite- 
ly — ^No. Men taking a Post-Graduaua com so in animal nutrition might be c.x- 
pccted to fill a post of : — 

1. Animal Nutrition Export. 

2. Cattle Expeit or Daily Expert. 

3. Deputy Director of Agrioultuic. ^ 

To become' a Nutrition Expeit it is essential to have bpccialiscd in Chemistry 
at least. Tho man who takes up this work must bo able to guide tho ordinary 
laboratory processes and deal with tho chemical piobloms which arise. Not 
one of tho men who came hero had received the necessary education in 
Chemistry, not one of them was in a position to discuss procedures with an 
apprentice in tho laboratory. The}' had received a good general scientific 
education up to the Intoiiiicdiato standard, but tho final 18 months of study 
devoted to one or two major subjects had been entirely omitted. My con- 
tention is that no amount of jiost-graduate teclinicn! training can make up for 
this want of scientific training. The point is well illustrated by tho case 
of tho man who has not had a chemical tiainiug. He may do post-graduate 
work on animal nutrition for years and yet ho will not be qualified to undertake 
the duties of a Nutrition Specialist. It should be oinphasisod that tho Nutri- 
tion Section’ cannot undertake the additional task of teaching cheinibtiy — tor 
which purpose tho Universities exist. It is not foi mo to say what special 
qualifications a man should possess to become a Cottle Export, a Dairy Expcit 
or a Deputy Director of Agriculture, but the modified animal nutrition course 
wlncli my post-graduate students uont through would bo* of tho greatest help 
to them in any one of these posts. The Nutrition Section feels that this 
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thoroughly prnctical course should he recommended and should be taken ad- 
vantage of because there is a real need to disseminate interest in animal nutri- 
tion throughout the country. 

9. Short rout SOS of lectures on special subjects . — The Section provides a 
course of lectures on special subjects for the Dairy Diploma students. These 
lectures, hoivever, constitute a systematic course and not irhat is usually under- 
stood by the term short course. This course of lectures is mentioned else- 
where 

The Physiological Chemist has also given a course of popular lectures on 
animal nutrition to ofDcers of the Co-operative Departments. The lectures 
were combined with demonstrations and dealt mainly with the nutrition pro- 
blems nhich are being investigated here. The officers who attended these 
lectures showed gieat iiiteiest in the uork and asked many questions. 

10 t^o-opeiniion with other depot fmenis . — ^During the first year of work at 
Baiigaloie (1934) the Section a as fully engaged in getting its own experiments 
started. Tentative efforts wore, honever, initiated for co-operative experi- 
ments Piopooals were made to the Madras and Mysore Departments of 
Agricultuie for feeding tests to bo carried out at Coimbatore and Bayankero, 
respectively. Detailed instructions were given. For the former scheme the- 
Nutrition Section merely advocated a trial and gave advice. In the latter 
scheme the Nutrition Section took a more active part, undertaking all the 
analyses and the supervision of a digestion experiment. These preliminary 
efforts acre not successful. In one case, feeding instructions aoie not proper- 
ly obsoived, in the other case, the foodwsupply lan out because the department 
in question iiieferred to test a roughage of which the supply was limited 
rather than the one lecommciided by the Nutrition Section. The esperi- 
moiits nevei theless served a purpose in showing these departmeiifs that such 
work was likely to be useful. The departments named are contemplating 
further tests at these stations. During the second year (1925) the Seotipn 
was in a bettor position to co-operate with other departments. The initia- 
tive ill all the co-operative schemes which have been inaugurated during: 
the past year has invariably been taken by the Nutrition Section. _ The co- 
operative experiments, which constitute a large fi action of the activities of 
the Section, have been described already under various heads. It will suffice- 
here to give a list of them. 

List of co-opetaihe experiments initiated by the Nutrition Section dunng- 

1926-21?. 

(1) Madras Department of Agneultute, — (a) Feeding experiments at 
Hosur. The cattle, the foods and the accommodation are piovided by the 
Madras Dcpaitment. The work, including a long period quantitative feed- 
ing test, a digestion experiment and analysis, ore done by the Nutrition 
Section. t 

(6) Glass expcrinicnts at Hosur. The ncce'-'sity for this uork was urged 
by the Nutrition Section. The first part will be carried out by the Madras- 
Department. The Nutrition Section will institute tests at a later stage. 

(2> Dombay Department of Agriculture. — (a) The Nutrition Section pro- 
posed an examination of grazing area herbage. The Bombay Department 
Committee on pasture problems readily agreed to co-operate in this work. 

(6) Bequests have boon made by the Joint Director, Bombay, to the 
Nutrition Section to carry out certain feeding tests. The Section unfor- 
tunately could not undertake the tests this year owing to shortage of staff 
and very great pressure of other work. It is hoped to meet the wishes or 
the Bombay Department next year in this matter. 

(3) Mtlilarij Grass Faims and Mthtaty Dairy Farms. — (o) Examination 
of ladiaii buy. The work includes analyses of types, digestion trials with 
types and long period feeding tests with types. The Nutrition Section 
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carries oufc nil tlio vrorlt at Bniignlore. The mntorinl is supplied free of 
charge by the Military Grass Farius. I must acknowledge the zeal with 
which the Military Grass Farms have takon up the enquiry. _ Every ques- 
tion is promptly and fully cousidorod; every icqucst is immediately met, 

{b) Feeding experiment at Jubbnlpore. Tliis work has not been com- 
menced owing to shortage of staff. 

(4) Imperial Gattlc-hrecdino Farm, Kainal . — ^Thc experiments designed 
by the Nutrition Soetion for Knrnal were ably carried out by tho Supoiin- 
tendent of the Farm. The digestion experiments and the analytical work 
were done by the Nutrition Section. The Nutrition .Section is veiy greatly 
indebted to the Agricultural Adviser, Dr. Clouston, for the financial assist- 
ance which ho gave for this work. 

11. Oh^iaehs. — (a) Tlio distance of the dairy from residential areas is a 
very serious drawback to the uork. The average distance covered by every 
matt worlcing in the Nutrition Section from the Physiological Chemist down 
to the humblest menial is 7 miles a day. My men have worked splendidly 
in spite of this great disadvantage, but the strain is telling on them ; there 
IS constant illness and work is falling off. Quarters are requireel on tho 
spot to remedy tho state of .affairs. 

(h) Tho cross-breeding principles on which milk production at Bangalore 
is based .are an endless trouble to the Nutrition Section. Tho Dairy only 
wants half-bred cowsi No other stock is of any use. The procedure is that 
a number of country cows arc brought with calf at heel. Tho cows hnvo 
been spoilt before they arrive. They will not drop their milk without being 
suckled. Consequently neither the calf nor its dam is available for experi- 
ment. Tho next lot of calves arc hnlf-hrerl, but the trouble with tho mothers 
persists and tho situation remains unchanged. Tho half-bred cows arc oxcel- 
lont in every way. Thes* can bo milked without trouble and are availablo 
for experimental purposes, but their offspring nro useless mongrels which 
the Dairy sells as ^oon as possible, Bercnlly 1 wanted 32 calves for an 
experiment. Only 8 could be provided out of the largo herd. Both Knrnal 
and Hosur hnvo been able to provide ns mudi stodc as tho Nutrition Section 
could use. It ought to be made quite clear that there has boon no lack 
of good will on tho part of the Dairy, and indeed only good will is to bo 
expected seeing that tho Nutrition Section saves tho Dairy a coitain amount 
of trouble and oxponso and generally hands back greatly, improved stock. 
There is no lack of good will but there is a serious lack of material. Tho 
remedy is to put tho Dairy on nn experimental basis, which would enable 
w to breed and select countiy stock. To t.ske u)» this work, 1 consider, a 
man with special qualificntions would has-e to be pul in charge of tlm herd. 

(c) The Nutrition Section should have a few acres of land for growing 
crops. The need for this hos not licen absolutely essential up to tho pre- 
sent, but it is likoly to become more urgent ns to the work progres«.os. 

(d) Bcferonco lins only been made to such obstacles ns are interfering 
with work actually in h.md. For further development other obstacles would 
have to he dealt with. 
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APPENDIX I. 


Sta-frmrnf tUotcmg latiritonrd itajt of the Phy%Mooienl Ohnnist, fhr Imperial 
ItutHufe of Animal Hvshandty and Dairyino, Bangalore, 
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APPENDIX n. 


fJtntfmeni thouwij fly ExpeiulUtm and 'Rfrtiid'i of the Phu'inhitical (Jhenud, 
the Imperial Indituh' of Anhnnl Ilmhnndnj and Dahimg, nanpaloie 

Us. A. i\ 

Expondituro — 


1921- 22 

1922- 23 

1923- 24 
' 1924-25 

1925-20 

llcccipts 


. . 21,114 0 0 

. 33,479 0 0 
. 62,499 3 0 
. 51,833 4 11 
. . 4(5.000 13 7 

. NtU 
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Replifis to the Questionnaire 

Qorsiio’ss 1 (ai w» 4 (o) — Co-onPHcmov op HESCAiicn and AoMiKiaTBA- 
TioN - Cousideiablo chnngc<i linvc taken place in the nork of the Agrii'ulturnl 
Dcpaitments in India dunng'tbc last fen years. The amount of -work being 
done has increased rapidly. The scope of the work has bcconio veiy much 
wider. All the Proiinces nio rapidly providing themselves with facilities in 
o\oi7 blanch of science which is needed for furthering agricultural research. 
While the nork is increasing the contact between the diiforent Provinces is 
deci casing Co-ordination has made no pi ogress. I believe that vety gicat 
ndinntages may be obtained by co-ordination and I am in entire agreement 
nith the scheme outlined by Di Clonston for bringing about co-ordinated 
eifoit In favour of co-oidination we hate the following facts: — 

1 Iloneior pci feet the incihties pioridcd inuj be, every Proiinco nil! 
hn\e fpntnios of its own and niU bo able to help other Provinces in some lines. 

2 It IS not ccoiioinit.il foi eiei\ Pionnce to noik for itself only Thcic 
nic m.ini enquiries nhich can bo earned out in one place and will yield infor- 
mation applicnbli lo the nhole coimtii. Fur evamplo, the effect of a common 
foodstuff upon milk production need not be tested independently all over 
the countrj Carefully planned tests carried out nt one dairy will yield in- 
foimntion for nil the dailies. 

There arc questions nhich cannot be adequately dcolt iritli in one in- 
stitution. The data icquired may he so numeious that several institutipns 
must combine togethoi to pi ociire the required information. Some important 
questions on milk pi eduction iiliich mil be described later, would come under 
this category. 

4 There arc some questions nhich can ho dealt nith most economically and 
ooniomently by n Conti al Institute The not energj* vnliics (Starch lilqui- 
valents) of foodstuffs, for oxomple, roust be studied at a Central Institute, 
and the work done there must bo arranged by consultation so that tho require- 
ments of tho different Pronnccs oiid tiacts are given due weight. 

C. Comparative studies of foodstuffs such os tho Nutrition Section of the 
Imperial Dcpnitment of Agriciiltuio has instituted required co-oporntien he- 
tneen the Imperial and Provincial Pepaitmonts of Agricnltiiro. Such com- 
]),trntiie nork is of the highest impoitance not onlj for gauging tho poten- 
tiolities and deficiencies of foodstuffs, but also for detei mining tho capabilities 
of different breeds of cattle The Nutrition Section has nlieady noted remark- 
iiblc diffeienocs between Indian and cioss-bred cattle in the oouiso of such 
woik. Co-opeiation -with tho Provinces is sure to yield inoio infoniiotion. 
This is a class of woik in uhich a Ccntial Institute is essential. 

Tn .ill these cases we lequiie joint consideration of tho problems and a 
sistcm.itic distribution of effort. Otlici branches of ngriciiltiirnl research 
should undonbtedlj be dealt mth in the same »nv. 

J>r. ClowstonU scfccnie /oi efieciwo ro-oidiimfioji.— 1' would like to make 
some remarks on Dr. Cloiistoii’s pioposals 

I The Advisory Council for Agriculture in India. This Council would 
funciion more oi loss on tho lines of the Council in England. It would not be 
conceiiiod directly with tho nctiiitics of the Provincial Scpnitments of Agri- 
cultuie blit it would be kept in close touch witli tho work thiough provincial 
representation on the Council and would ai range for the cveention of co- 
ordinated woik with tho Proiinces. Tho primaiy duty of tho Conncil would 
ho to keep in touch with the progiess of agricultural rescaicli thiongli Com- 
mittees of Eworts. Tho members of the Committees would not bo drown from 
the Council Jbut each Comniittec would bo adequately represented on tlio Coiin- 
eii. The second lunction ot tho Council would bo to consider and oiulnrso the 
recommendations ot its committee and to toko the necessary stops for hashing 
tlic woik carried out. To effect this the Council must be strong and leprc- 
Eciitativc. It must also possess ample funds and must be able to call upon 
tbo staff of tho Impeiinl Dopintmenl for assistance. 
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2. InstiMions under ilic Government of India, — Well-staffed and •n’cH- 
<quippcd specialised institutions wnden the Central Qovenunent are required 
for carrying out co-ordinated enquiries in co-operation \rith the Provinces (the 
functions of the Nutrition Section in this connection have been oxenjpUfied 
above). These institutioas may also be called upon to provide experts and 
expert assistance to the Provinces engaged in co-oidinated work. The present 
institutions under the Governiueut of India will require considerable c\p<in- 
sion to meet these demands. Instead of a Dairy Section and a Nutrition Sec- 
tion larger separate institutions for these subjects are required. 

8. The Oonimiitee<s nonnuated by the Council vrill form the backbone of 
fCo-ordinnting onterpiise. Success in the schenio will depend entirely upon 
the work done by the committees. Thov must be given evciy encoinncement 
and support. I strongly urge the formation of a committee to deal with 
aiiimal nutrition. Tho nutrition problems of India are too serious and too 
'divciso to be dealt with ns a side issue. 

Question 1 (6). — ^Progress id Research on Animal Nutrition is seriously 
hindered in a number of ways; — 

Firstly, thero is a lack of facilities in the field. In the study of mineral 
•shoitngo (to take one example only) it is absolutely essential for the Nutii- 
tion Section to carry out feeding tests in selected idealities. Such tests could 
be conducted very easily on farms belonging to tho Provinces. The Nutrition 
S^tion has carried out one test of this land at a cost of Rs. 300, the funds 
being obtained from a special grant. The experiment was carried through 
without a single hitch and now the Section has received two cordial invita- 
tions from Piovinccs for further experiments of this kind. Unfortunately 
Wo cannot undertake this work because it involves tho expenditnro of monav 
from Central revenues at a provincial farm and tho temporary transfer of one 
or two stibordinntes from headquarters to a provincial farm. As mattois 
stand at present tliis constitutes an improper diversion of Central revenues, 
though actually it is a very economical arrangement. Instead of opening np 
independent cattle farms tho Nutrition Section could co-operate with tho 
Provinces, using their cattle and their foodstnifs free of charge, for tho eluci- 
dation of nutrition problems u Licit ate of vital interest to the whole country, 
■Considering tho tremendous economies which this proposal offers, the un- 
necessary duplication of fanns ■nhich it avoids and tho possibilities it opens 
up for real progress in Nutrition questions I feol confident that the Govern, 
mont of India will be prepared to sanction work on these lines at once, if it 
is approved by tho Royal Commission. Animal Nutrition in India cannot be 
studied adequately if the woik is confined to a laboratory at headquarters. 

In addition to field work in the Provinces some field work is essential at 
headquarters. The Dairy at Bangalore os nt present constituted has no land 
whatever to spare. In fact there is no room hero for two Sections. Either 
it must be a Dairy Institute or it must be a Nutrition Institute, The space 
is even cramped for a Daily Institute alone. The fact that tho Dairy piir- 
I chases a large proportion of its loughago from outside is a sufllcieittly striking 
proof^ of this^ statement. The place is not ideal for n Nutrition Institute 
especially as it is under an obligation to provide milk for the troops, but the 
milk production cotild be reduced down to the Militarj* requirements and thus 
the available space of nutrition woik would be considerably increased. 

Further, important nutrition work on milk production must be under- 
taken in this countiy. Much ol this work will have to be done in collabora- 
tion with other daiues but some of it must be done in a dairy attached to 
and in the control of the Nutrition Section. The Nutrition Section requires 
a dairy and the Bangalore dairy suitably modified would meet the icqniro- 
ments. I must make it quite clear heie that it is not my wish to obtain this 
place for the Nutrition Section if the Dairy Section finds it suitoblo and 
wishes to retain it. The point is that thero is not room for the two Sections 
here. We are blookmg one another oa tho ground, la other respects too the 
close juxtaposition is not Jiealthy. The Dnirj- Section gives a dairy diploma 
course and, relics upon the Nutrition Section for leotuies on elementary science, 
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nutrition nncl dairy chemistry. Needless to say the Nutrition Section gires 
wl at it can gladly. We are pleased nnd ne will always be pleased to he able 
to do anything ne can in return foi the whore-hearted help we hare inrariablr 
leieiied from the Dairy Expert. But the fact nerertheless remains that the 
Dairi Section is incompletely staffed and has to fall hack on this Section. 
The conditions do not make for Iicalthy development. 

Another great difficulty to which I hare referred in my memorandum is 
due to the fact that the dairy is run as a commcrciaT concern nnd is therefore 
obliged to go in foi cioss-breeding. The result of this cross-breeding is that 
there are very few calics mailable for experimental purposes. The Nutrition 
Section was traiisfcncd to Bangaloie because it was believed that we would 
have an ample supply of animals here In the case of calves this is not so 
There is an ample supply of cows and the Section irill scry soon be able to 
commenco new' woik on miUt production, but it is not likely that wo can do a 
great deal eien on milk production until we have n dairy under our com- 
plete control. In this connection it may bo lecollected that the School of 
Animal Nntiition at Cambridge recently decided to establish a dairy of its 
own for cariving out iin cstigations in milk pi eduction. 

The situation of the Bangalore daily so far from lesidential quarteis i-> 
anothei great drawback to the work on Animal Nutrition. For efficient work 
quarters are required here for the entire staff. 

In conclusion, I consider that tho sito would probably bo suitable for 
ciihcr of the Sections, but it is not suitable for both together. If it is in- 
tended to establish efficient and well equipped Sections for Daiiying nnd 
Animal Nutrition more space is absolutely essential to allow for the neccssarj' 
expansion. I would like to suggest the Belganm daily ns a suitable place. 
The Military authorities might be piepnrcd to hand it ovci on terms similar 
to those nudci which the Bangalore dairy was transferred. 

Question 1G — ^Fonurn and its stobaoe. — Sorghum is tho most important 
fodder in India. Bioadly spcalnng theie are tliico tyiies: — 

1. drain Sorghum used only for human food. The stems ore very thick 

and cannot bo fed to cattle. They aro frequently used ns fuel 

2. Gram and fodder Soighvm. The grain is used ns human food. The 

stoi er (dry stalks nnd leaves) is chopped nnd fed to cattle. 

3. Fodder Sorghvm. This type is grown only foi cattle food nnd is fed 

green. 

Wo have carried out a few tests with a stover (chopped stalks nnd leaves) 
of the second tj'po. Considering the natuio of the fodder it is eaten witli 
fair relish and the digestibility is as good as oi better than rice straw . For 
older animals which can cat it in sufficient bulk it is superior to rice straw . 
The diy fodder is easily presciwed in stacks. Tests, carried out by the Nutri- 
tion Scotioii, with giceii Soighiim have shown that it is a rich, nutritions nnd 
easily digested food. An experiment at Bangalore with very carefull; ciiied 
Sol ahum hay, probably the best that has ever been made in India, was not 
very oncouraging. The digestibility wos not high It would appear there- 
torc thot hoy-making Irom Sorghum is not likely to help agriculture. Soi- 
ghum silage on tho otliei hand is loinaikably good. It has been iimeatedly 
tested at Bangalore and lias given excellent results. Sikiging fodder Soighvm 
for stoiogc can tlioreforo be recommended stiougly. Hay-making does not 
seem to he satisfactory. How'over very much more information is required 
concerning the merits of Soighum stover and hay. 

Say . — ^At Bangalore we has o tested numerous samples of hay from different 
parts of the country baled, stacked nnd fresh samples base been examined. 
Generally the quality has been poor, many samples being less nutritious than 
rice straw. The causes of this bad quaUty have not been worked out yet 
In some cases it would appeal that the toil and climate wore at fault Tho 
cpeen plant itself was poor material, containing a very high peicentage of 
silica. The pioportion of silica however is not always an index of quality. 
Hice straw is rich in silica but is model a tch digestible iioverthele'^s. In some 
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case*, the bad quality a as undoubtcdlj- duo to lato harvesting. Evpcriiueiits 
on the question of ban eating aie vety urgently needed. It is quite possible 
that in gome locnlitJe>' the grass is ovei-iipe nl the time o£ the mins. It is 
useless to attempt hay-making in such regions. A better use of the food 
would be to conveit it into 'il.ige for local consumption. It is important to 
find out whether there are areas where good hay can bo made. 

PrcHfii'ijtinn of qircn fQtlJcra. — I bchevo that silage making as an nit un- 
known to indigenous agriculture, can he introduced almost cverynhore for 
nrcseivation of grass and monsoon fodders. Fodder preserved in this lor/u 
is very easily digested whilst dicing fodders in this country seems to lend to 
reduced digestibility in some cases. I believe Indian ngricniturc will benefit 
very materially by the extensive uso of silage. 

NcTnmow is nei.\Tion to imrxmsa Attn snut ruonuenos. — 1. More stress 
should be laid on the fact that provision of good bulls is not sufiicieiit to im- 
prove the cattle. Deterioration must be attributed partly to bad feeding. 
The food-supply should be studied in areas where bulls ore introduced. 

2. There are some difficulties connected with the feeding of good dairy 
enttio in India. The ordinary milk mixtures which have been found satis- 
factory in Europe arc too expensivo to be used here. It is important to carry 
out tests nith a variety of our economical mixtures over very long periods to 
determine what effect they have on tho cow’s life and vitality. "Will her useful 
life bo affected materially by such differences in feeding? This question is of 
Tcry great economical significance. It can only be studied by well organised 
co-oiior.ativo tests. TIio question of mineral supplements tor cows is another 
mnttei on which the milk yield, the cow’s useful life and tho vigour of her 
offspring depend. There are many vague beliefs regarding stimulating foods 
and foods whieli tend to hasten drying. Dairymen require assurance on these 
points. For the dairy industiy therefore special nutrition enquiries are 
needed. Tn this work tho guidance and co-operation of a strong I^ntrition 
Institute are indispensable. 

3. JJie filing and milh production, in cultivated areas. — believe silage would 
greatly benefit breeding and milk production in cultivated areas. Under 
normal Indian conditions it is the young calf that suffeis most of all. It is 
put on to hard dry roughage long before it has developed a capacity for such 
food. Ill Bangalore I the Nutrition Section has observed tlio fatal effects of 
feeding average quality Indi.Tn hay to calves. Tliey cannot learn to fill them- 
selves and the Not Energy Value of the food consumed is barely suificieut for 
mnintcnnnco. It is useless to add n rich oil-cake to such a ration. On tho 
other hand silage feeding to young calves has given ns remarkably good 
results. It has never failed. Legume bay is also worth considering. I made 
hay from Fhoseolus Mungo in Burma. It was a rich food and was very much 
relished by cows and young stock. I believe tliot some legumes containing 
prussic acid could be converted into perfectly safe and nutritious hay. For 
example, PlinseoUis Leiiatus plants contain n very large amount of prussic 
acid but ou drying in sunshine tho poison is completely eliminated. Such 
legume hays would form exccllciii food for growing cattle. v 

pASTnan TnoDunuB. — The pasture problem in India is intensely complicat- 
ed and our knowledge of the different aspects is meagre. 

1. Quality of pasture grasses, — ^We distinguish good grasses from poor ones 
paitly' by the conditions under which they thrive, that is to say, avo ossume 
that the good grasces are tho'e which glow on good ground, hut wo have no 
direct evidence that the so-called poorer grasses are not equally nutritious 
when they occur on good ground. Hie Nutrition Section working in colla- 
homtion with the Bombay Departinenr of Agriculture attempting to clear 
up some of these preliminary difficulties. We may also distinguish poor .ind 
good glasses from the way they are iclished by cattle. Here again it is not 
likely that the nutritive value is the only factor influencing relish. Taste, 
snifll and presence or absence of hard awnS play a part. TImt cattle are 
peatly influcncod by taste was domofit^ated a short time ago in one of cur 
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Bangalore experiments, in wliicli some of the animals refused to touch n very 
nutritious soft liar srhioh is eaten uiih relish by animals brought up on it^ 
The same thing doubtless occurs ou pasture land. The animals are eating one- 
kind of grass and it is practically impossible for them to change over to anothet 
kind of perfectly good grass oren if they are nearly starving. It is by no 
means impossible that at some future date the question of taste and smell 
will hare to be studied chemically to elucidate our feeding difficulties. The 
awned glasses such ns Anrlropoaon eonforius are definitely a great nuisance 
in our pastures and must be classed ns bad though the cattle do eat them some" 
times. The Nutrition Section is engaged at present in determining the intriii" 
sic values of different puie species and in estimating the effect of eimion- 
ment on these values. The mineral question is leceiving attention at the 
same time. As this work has only just commenced there are no data avail- 
able. 

2. Impinvcrneni of glazing areas. — Grazing is a process of selection in 
which the animal consumes the good grasses and leaves the poor grasses. It 
might he supposed tiierefore that light grazing would tend to eliminate the 
good species and favour the pool ones. Cnrrj-ing the same argument further, 
close glazing should be less linrmfnl hecauso it would cause a reduction of the 
poor grasses also and hence less change of heibagc should result. Another 
method of .Holding selective consumption is to mow the grass. In this way 
all species have an equal chance and the pasture should accordingly improve. 
These e-spcctations are entirely contradicted by piactical experience, which 
shows that close grazing is generally fatal to pnstiiio lond in India, whilst 
mowing docs not bring ahoiit any improvement in species The herbage de- 
pends mainly upon the qunlitj’ of the soH and Upon its moisture content. 
Close grazing reduces the oiganic matter in the soif (the root system is re- 
duced to begin with) and also the water holding capacity of the soil and the 
soil moistuio, whilst erosion is faiouied. The soil becomes poor, the yield of 
hcihage falls and its quality declines. Burns in Bombay has shown that 
fencing and protection fiom overgrazing improve the soil and the herbage. 
Bunding and legulation of the flow of watei may ho expected to produce good 
results also. Cultivation, wliich has Tcceirtly yielded such good results in 
Great Biitain, might he tried with advantage, but in making such attempts- 
in India certain precaution would have to ho observed. The first effect of 
cultivation is very often a great stimulation of weeks and a set-back for the 
glass. Light disc harrowing is most likely to help the grass. I hare no 
practical experience in this matter lioweroi. Much better cattle food may he 
expected fiom aieas of mixed farming, hut the close grazed areas are too poor 
to ho cultiiated. There are innnmcialile instances in this country of ciop 
production on the fiinge of culturablo land. The glass is ploughed up and a 
meagre crop of juar is obtained. Fallowing that we have a useless plot of 
weeds foi a couple of years after which the grass slowly establishes itself again. 
It seems to me that amelioration ot the land might he tried in such areas, by 
fencing, encouraging grass growth in accordance with Dr. Bums’ pioceduie* 
and control of surfocc water. 

3. ilineral deficiencies in foddeis. — The Nutrition Section is collecting 
matciial fiom various sources for the study of this important question. The 
bulk of the work at present consists of chemical analyses of t^ical samples. 
One veiy remarkable result has been obtained in a feeding experiment. A 
sample of Indian hay supplemented with concentiate gave n negative digestion 
of minerals. IVlien it is recollected that only a part of the digested mineral 
matter is retained in the body it becomes cleai that we are here in touch with 
a most seiious case of mineral shoitage. It is probable that the question of 
mineral deficiencies is ono ot the most impoitaiit nntiition subjects in India. 
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Oral Evidence, 

A.414. The Chairman : Mr, Worth, you are Physiological Ohemist in cliarge 
of the Animal Nutrition Section in Bangalore? — Yes. 

A.416. You have put in a veiy interesting note for which we aie gieatly 
obliged. I have vorj' few questions to nsfc you. Your note is concerned 
mainly with tc^nical points. I have no doubt that we shall learn a good 
deal from our visit to your Institute this afternoon P — I hope to show it to you 
this afternoon. 

A.410. I see that in the early part of your note you point out that there 
is difficulty at the moment in yo»ir making the fullest use ot your opportunities 
for collaboration with the provincial authorities owing to the decision of the 
Government of India that Central revenues ought not to ho spent on provincial 
institutions? — would not like to put it quite so definitely as that. I do not 
know that there has actually boon a decision on that point; it has been pointed 
out to mo by the Agricultural Adviser that this would probably not conform 
with the conditions at present piovailing. 

A.417. Has any_ expenditure suggested by you ever been turned doini on 
that ground ? — J wish to do an experiment immediately, and it is being held 
up on that account. 

A.418. So that it w’ould seem in that case that a definite ruling of the 
kind I have mentioned has been given? — Yes. 

A.419. Do you find the Provinces anxious to make use of the help which 
you are giving them? — ^I have been cordially invited in two places. 

A.420. And you think, to got the best value out of the money expended, 
that the Government ot India would be well advised to allow the Central re- 
venues, under proper safeguards, to be spent in the manner you suggest? — 
I do, because 1 consider the wotk cannot be done unless it is done in those 
particular places which we select. 

A.421. On page 66 an iutoresting point is raised. You are talking about 
the difficulty of cnrrjdng on research work in n dairy run ns a commercial 
concern. Is it your view that herds or dairies run for tbo purpose of research 
are not to bo expected to pay their way? — If they are doing resent ch woik they 
cannot pay their way. 

A.422. When you come to demonstration, that is a different matter alto- 
^ther, is it not.!* — you are to demonstrate the profitableness of n procedure 
it must bo profitable, 

A.423. And it is rc^ important not to attempt to demonstinto on the 
profit-earning potentialities of an industry at an institute whore money is 
spout on reseaich unless you have your exporimonts entirely separated? — 
It would bo VC 17 difficult to separate them; it might possibly bo done. 

A.424. Have you had personal experience of propaganda? — ^I have had no 
experience of that kind at all. 

A.425. I judge from your paper that although you have done a groat deal 
of work already you yourself feel that you ore only at the beginning of your 
labours? — ^Vo have only commenced; we hove just begun to touch the problem. 

A.426. And yet tho results whidi you set down hero appear to a layman 
like myself to indicate great possibilities for tho future? — ^Tho conditions are 
so absolutely different in India that we are bound to point out important 
facts. 

A.427. You are really doing entirely original work? — ^Because tho condi- 
tions are so different, the work is quite original, 

A, 428. You are doing some important work in tho matter of tho nutri- 
tional value of various fodders? — ^Yes. 

A.429. How do you envisage that information being placed nt tho disposal 
of the cultivator in his village when it is ready for publication ?— 1 envisage 
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all this informntion ns goinf; to tlic cultirntor through tho experts \rho arc 
dealing with cattle, not from mo to tho cultirntor, 

A. 130 It uill ho a question of recommending pniticulnr foddeisP — ^Xo 
tho institutions where aork on cattle-breeding, cattle-feeding and dnirj'iiig are 
proceeding. 

A.431. We arc accustomed in Great Britain to bo ndrised b 7 experts like 
yourself ns to tho proper balanced rations. That is hardly a practical pro- 
position in this country, is it? — With regmd to the feeding of cofls it is an 
impoitant matter, especially when thqy arc high milkers; that will bo a 
difficult matter in tins country ns 1 hare pointed out in my nnsners. 

A.4dS. But you do think that your work Aill lend to interesting results 
in the matter of choice of foodstuffh for cattle. Do you think it likely that 
your results will suggest that particular cattle nro moro suitable to pnrticulai 
diatricts on ing to tbeir capacity to digest and make tho best use of food pro- 
duced in those districts? — 1 cannot say; it is possible. 

A 433. You arc rery cmph.itic as to tho rnluc of silage and ns to the 
practicnhility of successful propaganda in tho direction of spreading the prac- 
tice of ranking silage P — Because our results hare been so rery satisfactory 
with it; they hare been nltogcthci satisfactory; it is easy and che.ip and 
good and sure. It cannot bo burnt of course. 

A.434. Is it spreading at all to your knon ledge? — ^I bcliorc all tlie Provin- 
cial Governments arc doing their best to pnsh it forward. 

A.433. Of course to the uninitiated mind it looks so improbable as a pro- 
cess until you see it done that it is difficult for them to believe that it is practi- 
cal ? — Yes, It is so. 

A. 436. I take it the only hope of persuading tho cnltiv.ator to adopt it is 
to give him a demonstration under the conditions with which he is familiar? 
— ^Yes, and tho demonstration is so easy. 

A.437. On page 64, you giro the Comoiission your views ns to the merits of 
Dr. Clonston’s proposals for tho co-ordination of research work in general in 
India. Haro you any ideas of your own other than those which yon have set 
down in your note of evidence as to the constitution of a central body which 
might bo sot up? — ^I hare not gone into the details nt all. My object in writ- 
ing this was to give nn example of bow extremely useful such a scheme would 
ho ns applied to the woik of animal nutrition and suggesting that in all 
probability it would be equally useful in other diiections. 

A.433. I seo that liko Mr. Smith you are of opinion that sooner or later 
a separate herd at a separate institution will be required for your work alone, 
apaH from the dairying and wttlc-improvcment work? — Tho point is that tlio 
place wo linro will not contain us both; we are nt the limit; we arc in fact 
stepping on each other as it is. 

A.439. Would you rather go to a distance with an entirely new institution 
or would you rather have on extension here?; — I am afraid tho question ol 
extension here would bo found to be impossible. There is simply no land 
atailablc, and therefore it cannot be considered. I am afraid that is the case, 

-V.440. It does bccin at first siglit that contipiity ns between the work 
being carried on by Mr. Smith and the work immediately under yourself 
would be an advantage in tho matter of teaching? — ^It is a most unfortunate 
thing; I regret it: but the place will not admit of it. 

A.441, You and your staff nro doing a certain amount of teaching? — Wo 
me doing what we can ; I do not flunk that tho teaching that wo nic doing for 
Mr. Smith’s section is of such a high standard that it could not be done rery 
easily by his own people if he had more staff. That I consider a -trilling 
matter. There are other matteis where contiguity would bo useful in com- 
bined efforts; that is mainly what wo would be losing. 

-V.442. Do you not think that in ibo future the teaching side of your woik 
will necessarily increase? — ^I consider that IJie main incienso,! may expect is 
in tho matter of post-grnduotc students, not in direct teaching of junior 
students. < 
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A.443. So 1 should expect ^ so that haring that in mind, you see no reason 
nhy post-graduate training in your nork should not be carried on at a separate 
institute? — Quite easily. 

A.444. Are there any signs that gi enter interest is being taken in teaching 
animal physiologj'? — cannot say. 

A.445. Are you baling any applications at all from graduates.® — We tiniii 
about a man or two a year, mainly men who are going in for daiiying. Wo 
hare at piesent a man under training, a qualified man in other ways, who is 
going to take up the work of anini.il nutrition in the Madras Presidenry. 

AA4C. Ale there othoi openings in India for the t,ipo of physiological 
chemist whom you would train as a i>osi-graduate learner? — At piesent, none. 
I think the work of animal nntiition must increase thioughout the rountiy. 
and if that weie so, we would piobably' haro the duty of training men for the 
posts. 

A.447. Do yon think that the teaching side has an important reaction on 
the rescaicli side in the case of your own work? — It is no drawback wbatevei j 
it is probably a help and an inspiration. 

A.44S. I do not know whether thcro are any other observations of a general 
natuie that you would care to make before I ask my colleagues to put ques- 
tions to you P — 1 have nothing to say. 

A.449. Sir Qanga Bam: Hare you published any pamphlet naming th 
different foddeis on which you hare made experiments, and the results? — 
We ore slowly publishing the work that wo oie producing, but wo have not 
got very far with the work of publication at present. 

A.450. I only want to know the names of the diflerent fodders on which 
you have made oxpeiimentsP — We have lecently done a large number of es- 
peiiraents on samples of hay produced in this country. 

A.461. What do you mean by hay? — I mean grass duly cured to make it 
into ha}'. 

A.4S2. Not wheat straw? — ^No. Wo are about to test wheat straw; we 
aie about to cany on a long experiment on wheat straw. 

A.453. And gram straw? — We have not done that. 

A.4.34. Hove you made any oxiieriments on senji? — Iso. 

A.455, Do you know what senii is? — I do not. 

A,45G. Mr. Sniitli probably knows about it. In the Punjab it is largely 
given to milch cattle ; we call it tenfi ? — We would like to test it. There is a 
tremendous task before us of testing innumerable foodstuffs ; w’c know nothing 
about them at present. 

A.4o7. What is the meaning of " roughago ” ? — ^All foodstuffs which are 
bulky and not highly nutritious. 

A.45S. It is not a mixtuio of straw and cake and that sort of thing, is it? 
— Well, the rake is a concentrate, but straw is the roughage. 

A.459. You say there is a mineral shortage. Do you mean salt? Or what? 
— Pecent work in England has shown that many foodstuffs are short of lime, 
phosphoric acid, and minerals of that kind. Wo believe there are severe short- 
ages of these essential minerals in various parts of the country. 

A,460. Lime, phosphoric acid and what else? — ^I am afraid I said " and 
various other minerals.” It may he sodium and chlorine. 

A.461. And salt?— Tes, and salt. 

A.402. Sir Thotnat> Middlfton : You have just told us that your main work 
at present is investigating the quality of food matei'ials? — ^Yes. 

A.403. You have got, 1 assume, a pretty good knowledge of the composi- 
tion of the grain of India? — T had to select what work seemed most essential 
and it appeared that wo know' more about the grain crops than about the 
coarse foods, so that I have specialised in coarse foods. 
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A 461 There hove been a 1ari;c notnber of analyses of the main food 
prnins of India, biit the coarse fodders hare never been investigntedf — That 
is so. 

A.4Cj. Uow are you dealing with the problem of the quality of the co.irso 
foddois’ First of all is thore a chemical nnalysfeP — •VTo carry out chemical 
analysis in these, combined uitb digestion experiments and long or short 
period feeding tests, in fact ns big a test ns wo can with tbo material avnil- 
ablc. 

A.460. You do carry out digestion experiments hero? — Yes; we do not 
consider we hn\o cairicd out anything at all unless iro have cairicd out 
digestion cxpcrimonts. 

A 407. Supposing you take one material such ns 5orpX«ni fodder groan 
and haiTcstod under various conditions in India, do you find very wide differ- 
ence in the digestibility of the samples of Sorghum? — That is an important 
picco of a-ork wlucli remains to bo done; wo Imow nothing about that. 

A.40S. You aro at present concerned aitli the types and not tbo raria- 
tionsP — ^Ycs. 

A.409. Could you giro on indication of boa’ many types of grasses you have 
li.sd under investigation? Yon have investigated mixed herbage, but I sup- 
pose you have also been dealing adth indh-idnnl species? — ^Por feeding tests 
ao have not carried out a single test for absolutely pure herbage yet except 
perhaps dliiib grass. Tliat was prohahly almost pure. have also tested 
llbodcs grass. 

A.470. Have you tested guinea grass? — Guinea grass wo bavo_ not ac- 
tually tested, though it is on the form. Tho other fodders wore mixed her- 
bage os found in various weas. 

A.471. Sir Ganga Sam .* Hove you published any pompblots on these two 
grasses?— I have not. 

A.472. inicro can wo get them?— Wo aie not quite ready to publish these 
things yet; wo nio collecting tho information, 

A.473. Str Thomas Midiilifoa : So that you are not able to verify tlie 
Indian cultivator's opinion of his several species; you judge from on examina- 
tion of tho mixed species in hay, and can oiilj form_ a rough idea of tlio relative 
quality of the grass contained in tho hay? — ^Tliot is so. Unt the liork is only 
beginning, that is really the point. I cannot speak with ccitainty about any 
of those matters. 

A.474. Ifou , coming from the food materials to tho needs of the animal, 
aro yon doing any independent work to ascertain tbo needs of tho Indian 
animal ns distinguished from tho needs of those that have boon workro nut in 
other countries; e.g., do yon adopt the usual standards provided for tho milca 
con in Euiopo and America ns a basis for the stnndnids ^ 
or linvo you invcstigatod the needs of the Indian covr independently?— o novo 
studied the effect of feeding cons in India with tho standards adopted in 
America ; wo have to uso American standards because they apply more to our 
foodstuffs than the European standards. Wo have found the cows very eco- 
iioinicnl in tho uso of this particular standard. I cannot say moro than that 
at present. 

A.47S. Professor Gannuice : The Anashy standard? — The Armsby and the 
Henry and Uloiris, oi both. 

A.476. Sir Thomas ifid<neton : You have been using American standards. 
Aro you using the bomb calorimeter in your work?— We have done no calori- 
metric woik. I admit it is an urgency; but wo havo got to build up these 
things. 

A.477. Whereas the standnids required for milk_ production have been 
pretty fully uoiked out in other countries, wo arc still very ignorant of the 
animal’s needs for woik pi eduction; especially ns such siandar^ ns east Bnve 
been worked out for the horse. Has any attention been given in India to the 
reeds of tho working hnlloric as distinguished horn tho milling cow? — Actually 
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some 'nork Iiab bera done: but n'C bnro nob got good figures at present. I see 
no way of attempting that problem immediately. 

A.478. It is a Tory difficult problem? — But wo have considered it, and we 
have got plans partly prepared for doing work, 

A.470. AVould you say in the case of the working animal ns in the case of 
tho milking animal, that the Indian animal is economical in its needs? — 
have found the Indian bullock extiemcly efficient in digestion; I can say 
nothing more than that. 

A.480. The Gorornnicut of India supplied a memorandum to the Civil 
Research Committee last year on the question of mineral deficiency in pasture. 
Did yon take part in the prcjiaration of that memoinndum? — No; I had no 
information to give. But we have since then made a little progress, but 
there is very little progress to recoid. 

A.481. That explains your ansner to Sir Gangn Ram? — ^Ycs. 

A. 482. Could you bo inoie specific; could you indicate to me any distiicts 
in which there are indications of mineral deficiency? — ^I snspect one disti’ict, 
but I u ould rather not n&y anything definite at present. 

A.483. Have any cases of iodine deficiency come to your notice? — No. 

A.4S4. You make a suggestion in your memorandum about tho possibility 
of adopting a method that has given good results in Great Britain recently in 
improving onr poor grn®s land. Arc you referring to Professor Stapledon’s 
writings? -Well, actually when I wrote that I was thinking of some of tho 
work they have done in Wales. 

A.485. That is Professor Stapledon’s nork? — Yes. 

A,486. You must recognUe that Woles has a climate which is peculiarly 
suitable for this method of improving pastuic land. I personally should doubt 
Tory much nhethor it would he likely to succeed under Indian conditions? — 
am not prepared to say anything on tho subject except as a suggestion. 

A, 487. Dr. Tlyier : There is some post-jgrnduoto teaching done hero under 
your direction? — ^I have had students during tho last three yo.sr8. 

A.483. And you are not satisfied with tho standard of knowledge of clieiiii>— 
try nitli which these people aie cqnippcd?“It depends on what nork they 
are to do when they leas e me ; if they arc to be ciittle-breedeis or cattle ex- 
perts, I consider that I have shonn them something about the value of lood- 
stuifs which will he useful to them ; if they are supposed to go hack to their 
Pioviiico and take up the study of aiiiinnl nutrition, I say they cannot do it, 

A, 480. Lot me go into the question of the relation of Indian UnM0i-«itiC3 
to the instruction given by jou. You know th.st wo have the B.Sc. and the 
M.Sc. In tlio B.Sc. you must have oitlior chemistry or physics and one more 
subject. In tho M.Sc. you need have only one subjccl. cbcniistiy foi example. 
In the IToiiours conise there is a tlioiongli ptonnding in cbomistry, and one 
or tno subsidiary tubjeets, j.t,, to test tho knowledge of tho student in Englislt 
and in another subject like tliat. T cannot make discrimination liefneon ilio 
Universities, but take the M.Sc. nr tho Honoiii*, stancTard. Do you think a 
man who takes .an Indian M.Sc. degioo in chemistry would bo able to carry 
on Biieh researches as you arc cariyiiig oil after ho has passed Ihrotigii o coarse 
of training given by you?— I see absolutely no reason nhy he should not; 
there is no reason at nil. 1 should say that lio has undergone a training which 
will fit him for tho work. It depends upon tlio man entnely; I think he 
would be perfectly able to do it; tliero is no lensoii wli5? ho should not be able 
to do it under thoso conditions. • 

A.400. For tho proper dovclopment of post-graduate teaching hero so tliiii 
these people roi;d*t bei*omo dairy* experts or might carry on research sncli as 
you arc carrying on, would you insist upon either on Honours degree in elieniih- 
try or an M.Sc. degree? — depends upon his fittnio work. If lie is to do tliib > 
cla«s of noik thou ho must Jiavo a high tinining in chemistry or tho allied 
W'ork that ha proposed to take iii« ; if ho is going to ho more on the ngricnlturnl 
side, thal is not necessary. 
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A 4'il. That, of course, would he a waste, if ho went to the agricultoal 
side and gave up the special training which he has received? — If he is going 
to be a cattle expert, he really ought to he a cattle expert even when ho.comes 
to me; an Honours degree in chemistry is not required for that part of the 
work; but if he is going to take up the study of nutrition, then ho must 
possess chemical knowledge. 

A.492 Our object is to aim at the production of hiooheinists attached to 
different institutes in different Provinces of India. I personally consider that 
it would be a waste of your time and resources if these people went oier and 
became cattle experts? — T should say timt they would have had one kind of 
education and were going to trj to do something else. 

A 493. There are no other bio-chemists attached either to the Indian Uni- 
versities or attached to departments of Provincial Governments? — There is 
nutrition work being carried out; very useful nutrition work is being carried 
out at Lyalipnr by tho Agricultural Chemist there. 

A.494. Sir Jamca ilaeKentia • What do you consider to be the most im- 
portant All-Indin problem in animal nutiition which is facing us at present? 
— I think the mineral deficiency in our foodstuffs is the most important All- 
Indin problem. 

A.49a. Have you taken it up yet? — We tried to take it up. 

A.496. What are the difficulties in getting on with that? — ^It is again this 
question that we have just had before us; 1 cannot do tho test at the place 
where it is essential that the test should he done. 

A.497. That brings you up against tho Devolution Rules? — Tes, the Devolu- 
tion Rules are hindering tins work which, I must say, is the most important 
question. 

A.49S. Until you have free access to the Provinces and tho right to spend 
money in tho Provinces, jou cannot get on with this very important All- 
India question? — No, I cannot. 

A.400. You aie doing a certain amount of work on fodder crops? — Yes, 

A.600. Have you any facilities hero for testing fodder crops? — ^Thore is no 
room at the dairy, as I have already pointed out, and it is absolutely essential 
that I should grow crops for testing. I cannot grow any crops for testing. 

A.ffOl. Can you give us any rough idea of the equipment and tlie staff 
necessary to make your section self-contained and adequate to tackle the 
problems jou have in front of yon? — Well, just to deal with this one single 
point I consider I require 100 acres of land for fodder crops. 

A.S03. IVhat staff do yon require? — Tlie farm staff to deal with that. 

A.503. That is a matter of detail? — Yes, I have not considered it. 

A.004, That is a matter for you to fight out with the Government of 
India® — Yes. 

A 505. Projessor Gavfftilee : Por the investigation of mineral deficiency, 
you could not got adequate laboratory facilities? — Our laboratory is very 
small, as yon will seo this afternoon. Wo can do a fair amount of woik in 
it; wc aro not really afraid of that; but Uie chemical analysis of foodstuffs 
docs not give tho necessary infonnation. Yon must test it on the animal and 
you must test it on the animal at tho place where it is produced. That is our 
trouble. ' 

A.500. And for that yon have not got sufficient funds? — ^It is not so much 
the funds ; it is tho jiroceduro which is illegitimoto almost, you may say, for 
us to follow at present. We have not the right to work at the places where 
we want to carry out this work. 

A. 307. Your expenses arc another question; tho question is that you have 
not the proper facilities for carrying on the work® — ^Expense is n small thing, 
hut of comsc it is .a factor which prevents ns from working; we are not allowed 
to expend the money for that object in tho Province. 
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A.OOS. Yon liny in your ntomoiAnduin tluii you took np this duty of tiain- 
iiifc tlid'C post -graduate sttideiits voluiiinj ily ; was that without any diicctiou 
from llu» t'cufial Ooverinncnt? — If sou sii*.h nio to lay ou that, I moro 

or lesN insisted on doing it, when it was perhaps ohjcctcd to. 

A,50!). You felt the necessity of having post-graduate students? — \nslied 
to have them. 

A.610. And without any direction from the Central Government? — ^Not in 
tho first iilace, no: I asked for it, and then I was allowed. 

A.fill. About 7 students have alre.idy completed the course® — Yes. nhout 7. 

A. 0 I 2 . Could you tell us how they are being employed now P — One of the 
students IS Assistiiiil I’lofes'-ei of Agritulture hi the Punjab: two. I helitve. 
nro ])eputy Directors in tho Punjab; one is tho Manager of the daily at 
Isagpur. 

.\,513. Jt is rather giatifying to see that you hold a very high ojiinion ot 
those who actually took tho course? — Tliej were selected men who weio sent 
to me, and T found them sciy nico and ngreonhlo iiion. 

A. 5M. And yet jon say definitely that the'o men weio not fit for higher 
posts? — said they were not tiained for taking up tho work of animal nutii- 
tioii. 3 think I g.xvo you that reply. 

A.olfi. Z)r, HydcT ; May I make that elenr? If you hod a first chi«s or 
second class M..Se. of an Indian nnivci<ity and he rcccixed training nndet 
you, would jou say that such a man was fit or not lit for a fu.st elas-< jm-t — 
1 say that there is no rencon whatever to suppose that he would not bo ht. 

A.ulG. Ttofenor Oanouler : M’lmt are tho qualifications of tlu«o men that 
you hnxo trained? — sjiecified them in my meinorandiim. I cannot sa\ e\- 
nclly now* xrliat it w'lis. They had not specialised In Uie important and neces- 
sary subject. 

A.617. Hofei ring to your own teseatcli, you haio made n very good begin- 
ning in tho iiii'Gstigniion of some of those fundninentnl problems of aiiimal 
nutrition. Have jour investigations athactecl the attention of the Provin- 
cial Depaitineut? of Agriculture.® — 1 do not think the Provincial Dcimrlinents 
of Agrifultiue are really at present aware of wliat work has been done. M’e 
have not been able to publish > eiy uiurii fo fur. 

A.51S. You say, I tliinls, in your printed inemoranduni that the hfililaiy 
daily farms took up tlio question, and they caino to you for advice and diiec- 
iion, and also that you started co-operative exjieriments in tho Provinces ol 
Madras, Bombay and so on? — That is so. 

A.610. They were attracted by jonr work? — Pci haps we went to them; 
they did not como to ns. Wo cannot say that the work has made any gicat 
impression on tho country, bceanso k has just commenced, 

A.C20. You do a considerable amount of advisory work, I sec lieru, for 
the provineinl dcpailnieiits? — ^IVe answer questions occasionally. I consider 
wo havo not done very much in that direction, 

A.521. Do theso Provincial Livestock Esperls pay occasional visits to 
Bangalore in older to study tlic'ic various lines of inveitigntioii? — Xo, tliej do 
not. 

A.522, The most important^ evperfmenl to ray mind is your digc>s(:iou 
ovjieriment, and you have obtained the co-eflieieiils W'hirh enable you to csti- 
Tiiate the digestibility of cattle fodder and cattle foods. X«w, are you umlei- 
tnkiiig-a sfudy of the lelntive mines of Imltnn fodder and feeding stnlfs? — 
At present, wo nro studying the telnlive mine of ntl fodders b.v co-onlhinted 
long-pciiod feeding tests, and seeing how mutli lodcler is ptiielicallj i»‘quiretl 
to maintain animals. That is tho way we nro rumparing them at juesent; it 
is not ji leiy accurate mothod; when we haie moic means, wo will institute 
moro nceiirntc procedures, 

A.623, But, nevertheless, this work is so iinpoi tnnt that the Proilncinl 
Lit’cstock Evpertsr ought to ho interested; do you mean to pay tliat they ate 
not interested? — Again, I say wo havo worked hole for 2i years onlj, Ileforc 
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a yeai and a half was over, ne could not puhlisli anything; wo have now com- 
menced to publish. People aie perhaps beginning to knon* that no exist, and 
no hope to have a great deal of contact with these people later on. 

A >24 You have published niticlcs in tlie Aorieultvral Jmirnal of India 
which I read with great intoiest** — have published tno articles in the Jounial 
and tn o memoirs so far , it is merely a fraction of what wo have to do. 

A. 525, You mention heie that feeding tests may be carried out in any 
part of the country. Do you receive any requests from the Provincial Agri- 
cultural Departments for the purposes of such tests? — ^Fortunately, ne have 
the Imperial Dairy Fxpeit’s faim at Karnal, which is always open to me, as 
eierythiiig of his is generously open for work; and ne have cairied out experi- 
ments theie many imles fiom our headquarters; wo have actually commenced 
anothci espei iinent this year. 

A. 526. So that, in vien of this, shall I say, apathy of the Provincial Gov- 
ci nments, you feel that co-ordination of some sort is necessary ? — I do not wish 
to say that the Provincial Governments or the Provinoial Departments aie 
apathetic in the least. I do say that co-ordination is very important. I have 
pointed out the ways in which co-ordination will help the work, and I think of 
course the means must bo provided for carrying out this co-ordinated work. 

A.527. Do yon think that the existing organisation is inefficient to biiiig 
about that co-ordination which you desire? — ^Piom my note, yon will see that I 
consider it is inadequate, and I consider that the provision of these facilities 
for co-ordination n ill yield very good results as far ns the nutrition of animals 
is concerned, and I believe they would act beneficially in other branches of 
rese.irch also. 

A.528. Would you like to have an Advisory Council, functioning on the 
same lines as the Council docs in England? — ^Yesj it would be advisory, with 
the proviso that theie are acting committees under it. 

A.529. No executive authority would be given to this Council? — It is hardly 
for me to make recommendations of that kind. If wo give executive power, 
it would be all the bettor. 

A.530. I raise this point because you say here " would arrange for the exe- 
cution of co-ordinated nork." That suggests that you are looldng for executive 
authority verted in this Council. Do you Uiink the Board of Agriculture is 
functioning in that direction ns an Advisory Council? — Yes, for the purposes 
which we are thinking of ; in co-ordinating work wo want something stronger, 
and provided with funds and poner for carrying out co-ordinated work. 

A.631. Then yon will not ho satisfied merely with an advisory function? — 
I think it must be mainly advisory. 

A.632. With regard to your Sorghum silage, what type of silage have you 
evolved? Have you ovolved any particular form? — ^No particular form; I 
hare just tested tho ordinary Sorghum silage hero. 

A.633. Would your method ho expensive for the farmers? — The cutting is 
an expensive item. 

A.534. Dr. Evder ; I was wondering whether you, ns Physiological Chemist, 
were also considering the question of the best method of preservation of thi 
vitamin contents of such fodder. So that the vitamin contents of the milk and 
other produce. may be preserved and increased? — There are many iinportaiit 
questions which wo would like to tackle, but cannot do so. 

A.636, Mr. Kamat; On page 69 of your memorandum you sny that 
the cross-breeding piinciples on which milk production at Bangalore is based 
are an endless trouble to the Nutrition Section. Yon also say there that the 
dairy only wants to have half-bred cows, and that their offspring is a nseless 
mon^el, which thov must sell. Do I take it that you disagree with this 
prinoiplo whieli the Bangalore dairy is following?— Not nt all. Tho only thing 
IS that it does not help mo in getting the cattle I require for experimental pur- 
+i?nm' j keep their calves because they are not very valuable to 

cm, onu we have not got as many auinials as wo would like for experimental 
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1 -purposes. 1 have no critioism wliatovor to mako Trith regard to tbo principle 
■of cross-breeding. , 

A.63G, So that, the complaint is only from the point of view of the osperi- 
mentnl ivorkP — That is all, 

\ A.537. Kot from the point of view of breeding or milk production’’ — Cor- 
-tainly not j 1 could not possibly criticise it. 

vl.oSS. And then tho remedy you suggest at the end of that pniagraph-is 
to put the dairy on aji experimental basis, ■aliich would enable it to breed 
and select animals. Will jou please explain -what that means? — ^If the 
dairy I were breeding country stock, they would not mind keeping all the 
young animals, and I would thus have more young stock to work with. 

A.o39. You agree that this policy of selling the oifspiing from the cross- 
bred cows is the right one. which oven private cultivatois can follow ? — 1 have 
nothing to do with that subject whatever. 

A.olO. Yon do not wish to cxjiress an opinion on it® — It does not concern 
me 5 I would rather not. 

A.o41, Sir Ganqa Itam, : What piopagsnda do you employ now to tench the 
ngi icuUurists tho value of yoiir laboms? — In answer to tho Ohnirnian I ox- 
plniiied tliat T propose that all the results we obtain should bo made known 
thioiigii the Agrioultural Depaitiiients and not from me diicct. 

A.&42, It has not been done so far in any shape or form? — No; I would 
rather nor do that; I am not in contact with tho agriculturist. I am doing 
•oxpciimcntal work, and I would make it known to tho Agricultural Depart- 
ments. 

A. 5 Id. Are your reports secret? — Certainly not. 

A.514. Is there any publication of those reports? — There is the nimunl 
report to bo had, and there are other publications that wo make, in the foim 
of bulletins, or inemoirH, or any articles in tho agrioultural journals. 

A.546. Is yours the only Institute of Animal Nuhition in India, or nro 
there any others?— I’hove is an institute in tho Dunjab, which I mentioned, 
where work on animal nutrition is being done to a small extent. 

A. .546. Is that a subject of the College? — ^It is ono of tho experimcutal 
subjects. 

A. 547. Who is doing that? — ^Dr. Lander, Agricultural Chemist to tho Gov- 
ernment of the Punjab. 

A.o48. Y/ie Chairman : You w‘ouId agree irith roe that tho scientist who 
rushes into print before his results are ready for publication is rather apt to 
find that Iiis reputation goes up like tho rocket and comes down like the 
stick? — I agree with you. 

(TJic witness withdrew.) 

The Commission then adjourned till A p.m. on Thursday, the 11th Noveniber, 
1026, tohen Mr. N. Jtama Jiao, Seiiculiure Expert ioith the Oovemmeni of 
Mysore, wis examined- It (hen piocceded to fake evidence at Coimbatore 
fiom, iSth to loth Novnnber, 1926. For the evidenee of Mr. E. Jtama Itao 
and the first 6 v'itnesscs (provincial) at Coiinhutoro sci Volume til. The 
last loitncss to be examined at Coimbatore was Bao Sahib T, S. Venkai- 
taman (Imperial) whose evidence follows. 
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Rao Sahib T. S. VENKATRAMAN, B.A., I.A.S., Government 
Sugarcane Expert, Coimbatore. 

Replies to the Questionnaire. 

Quesxio.v 1 (b).— One ohstaclo to the realisation of the maximum benefit 
from the sugarcane breeding irorlc at Coimbatore is the non-arailability of sub- 
stations in the main sugarcane piovinccs of the country under the direct 
(cntiol of the Coimhstoie etation. 

Tire Coimbatoro station is intended to produce, by breeding, improved tjpes 
of cecdling canes for every part of India. There aie thiee c'^sentiol lequisites 
for tile proper discharge of this fnnclion b\ the station : first, the actual produc- 
tion of the improved cane seedlings; second, the catefui testing of tlia impioied 
.tjpes with the indigenous kinds with a view to selection; and third, the 
'distribution of the ueu canes to the cuUivators. 

Ovei 60 per cent of the Indian area under sugarcane is in sub-tiopical 
India, where the ennes do not gencralK flowei , oi eACn if they do, do not set teed. 
Tile breeding of canes for the whole of this region has, at present, to be done at 
Coimbatore in Soutli India. The station at Coimbatoio is now in a position to 
raise nnj number of seedlings and with mo-t of the desired parentages. It mat 
now, therefore, ho assumed that there are no veyy serious difficulties as regards 
tlie first requisite. 

The second requisite, cU., the testing of the new canes in comparison with 
the local kinds and their selection, is nt present done in two stages. The 
leading indigenous canes of Northern India are now acclimatised at Coimbatore 
and the new productions are compnied with the indigenous kind& at Coimbofole 
itself and a preliminary selection mode, of such as are distinctly supeiior to tbe 
indigenous varieties. This first selection nt Coimbatoie is made none too iigid, 
♦htough fear of losing <nny that might ultimately prove useful, when actually 
growai in Korthem India. 
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Tl)p Eeccrnd, and by fnt tlie inoro iinpcitnnt eelcction, has to bo mode in 
iho locntity itsoSf and this is, at present, done in the Frorincial Government 
firms. Esperioneo shows that these te^tinji stations could bo divided into at 
letist three difierent groups according to the manner in which the selection 
wo'fic is carried on. 

'We hare, first, the doss of stations which have an intimate knowledge of 
local conditions, Icnow exaeUy which sort of enno will be an improvement on 
the c\mes in the locality, — ate keen olxmt the trial and spread of the now ennes 
in the locality and ate, therefore, only too eager to take full advantage of the 
Coimbdtoro work. Such stations render nil possible help to Coimbatore in 
gather irlg complete data on the good and bad points of the new canes. 

The second group comprises stations which ore willing to do all they can 
to test and spread the new canes but are unable to do so for a variety of 
reasons, such ns lack of adequate staff, timo or space for properly carrying oirt 
tiro tests, or inadequate facilities for getting nn intimate kirowlcdge of the canes 
in cultivation in the localitv. In some of tlicso, tire cone is one among tbc 
many crops needing the attention of the staff employed, with the result that 
it does not receive adequate attention. 

There is a third group of stations which, for certain reasons, arc not very 
keen obout the Colmhatore canes. 

There is thus seen to he a considerable amount of difference both in 
methods and in 'fte standards adopted, by the various testing stations. 'When 
it is remembered, that the testing in the Provinces is the more important test 
in the selection of the improved seedlings, tbc disadvantage of the present 
arrangement would he obvious. 

Tire remedy for the present slate of affairs lies, in the opening of sub- 
stations in every major cane tract under the control of the Coimbatore station 
by the Imperial Ilepmtmcnt of Agriculture. The sub-station would be needed 
for ooeh enne tract Irrespective of the political boundaries ns to Provinces. 
Tlrese sub-stations would carry the work a stop further forward, i,c., to the end 
of selection of the seedling for the locality and irp to the distribution of tiro 
oano to the cultivators in the tract, which latter activity is best left to the 
Provincial Department of Agriculture. 

There would bo another very important ndvarrtage resulting from the 
founding of the sub-stations mentioned abewo. For (bo breeding work at 
Coimbatore to be carried on at its best, a considerable amount of Imowdedgo is 
needed about the conditions of growth obtaining in the loealily and a personal 
touch wiUr the improved seedlings as they spread into cultivation. The found- 
ing of the sub-stations will secuio both these conditions. Sugarcane is, 
generally, a paying crop and, if properly run, the testing station should bo able 
to remit back ns receipts, a fait portion of the monies expended on it. Tiro 
sub-otntions would be in n position not only to recommend the Coimbatoio 
seedlings most suitable for the locality but supply besides a fair amount of 
material of tbb recommended seedling. 

The proposed sub-stations should seek tiro full patronage and support of 
the provincial departments, because the satisfactory rvorking of the s»ib-stntions 
would depend a groat 4eal upon the hearty co-operation holween (lieso and 
the Agrroultural Department in the Province. ' 

QrjrsTiojr 0 (d ). — \ striking instance of effective demonstration and propa- 
ganda is afforded by tiro work of tiro Sugar Bureau at Pusa in spreading into 
Bihar tiro improved Coimbatore canes. The Bib.ar work Jias furtlier been 
partly responstiblo for attracting the attention of certain of tiro other Pro. 
Vinces to the merits of the Coimbatore productions. 

Tiro main feature in the work was the large scale tests wbicli were carried 
out in the fields of the planteis'thcmsclvcs. Besides being on a largo scale, tire 
tests were complete and based on results obtained by passing a full and sufll- . 
oient quantity of cane llirougb the factory and comparing the improved enne 
with tbc local variety in all its aspefits from the sowing to the obtninrVient of 
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tlie finished product in the form of sugar. The thoroughness of the tests- 
readily earned conviction to the planters who quickly adopted the new canes. , 
When the cultivator sees a demonstrated crop in a Government farm, he 
sees along uith it cosily maeliinety and other equipments — though these may 
he there purely for experimental pui poses— and leaves tho farm irith a shreird' 
suspicion that the good results have resulted from other causes besides the 
ones mention^. On the other hand, if he notices on appreciable difierenca in 
favour of a now variety in his own land and with cultural operations carried 
out by himself ho readily takes up the improved strain. 

Two other contributory factors to the success of the Pusa work have been ' 
(1) the presence in the locality of an enlightened set of planters who had givetr 
up the indigo crop and were eagerly on the look out for onotber to replace it 
and (2) the personal keeimcss of Mr. Sayer, the ofScer in charge, in pushing 
the new Coimbatore canes mto cultivation. 

Enlightened planters like those in the white sugar belt of Biliar are not 
generally available elsewhere. It is my experience, however, that the ordinary 
cultivator is not quite as conservative as he is at times represented to be. Once 
he sees a good thing and sees it in a manner which readily cariies conviction to 
him, ho sometimes goes even beyond the limits demanded by caution. I have 
had such oxpcriencec in connection with the improved Coimbatore seedlings. 

Qdtstiov 4 (a). — k . greater co-ordination of agricultural research in the 
Provinces, than is available at present, is desirable. I ha\e known instances of 
eiqperiincnts staited in a Province, without any idea of the icsults ns obtained' 
from the same experiment elsewhere. 1 am not against the same experiment 
being conducted in more than one Province. Tho variations in oiimatic and 
other factors, that are found vnthin a continental country like India, render 
sneh experiments useful and desirable; a greater touch between the workers 
will conduce to greater efficiency and quicker results. 

With the steady advance that is being made in the direction of provincial 
autonomy, the Provinces ore likely not to support, if not to losent. ony 
central organisation other than of a puiely advisory character. To be useful, 
any central organisation should bo so developed ns not to suggest any idea 
of domination or dictation to tho Provinces in tho matter of agricultural 
research. 'With the Reforms tho situation needs a ratlier delicate handlbg. 
Facilities for a more fioquent meeting in conference of experts working on the 
same subject, and a small central hoard consisting of experts as well as of tho 
leading interests in agriculture and allied industries, might meet tho situation. 
The touolunpss of the provincial departments should he satisfied by including 
in the board senior men from tho ‘Provinces as well. Bnch a board need nut 
necessarily involve much additional expenditure, as the members could be 
made to rarve in nn honoiary capacity. This board could peiiodically get thr 
programmes of work from the various Provinces and might function both for 
co-ordinating research and for offering advice on matiors of importance. 

(6) Tlic dcpartnient under the Central Government should ho so developed 
as to coiry n full complonient of expert staff in all the branches of agncuHiiral 
science. It is true Agiioiiltuio is ft Transferred subject in the Provinces and 
liglitlv so after the Reforms. Many of tho problems dealt with in tho Fioriiices 
me best studied in the localities themsidves. The scientific officers in the 
Pioviiitcs m-e apt to he pre-occnpied with local needs and work with n view 
to comparatively' quick lesnlts. Research into the fnndaincntnls of the 
prohlenis involved is best tackled by a cential department. 

There aie certain problems such as “ The Indian Sugar Problem " and the 
rathci important work of “ Plant Inhoduction ” which are best handled by 
the department under tho Central Government. 

Tho data here given would show that the improvement of sugarcane 
varieties in India could not have been done efficiently by any agency other than 
•v central department. Some of the poorest canes in India are those found in 
the unirrigvted tracts of the Punjoh and tho largest cane area in India is in 
tho United Piovinccs Tlie sngaicano docs not flower in either of these legions 
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but does so freely iu the Mndtns Pre'.idenoy in South India; and, in this- 
Province, the cane occupies but a subordinate place among the crops of the loca- 
lity. The regions most to benefit from cane breeding are thus precluded from 
umertaking any work in this direction *, uhereas, the Province in ■ubicb the 
cade fiorrcis freely, would not feel justified iu going in for any large expen- 
diture on the crop. If the Central Government had not started the Coimbatore 
Birgarcnne Breeding Station, it is difficult to see Irotv else the improved seedling 
canes^for the Punjab, the Bnited Provinces and Bihar would have been 
secureil ; very likely the work would not have been undertaken. 

The Central Department, while primarily intended for the country as a 
whole, sltould be able to bring its superior resources to bear on any particular 
problem which might have become suddenly urgent and important in any of 
the Provinces. Any existing indifference of the Provinces towards the central 
department would disappear after a few definite demonstrations of help and 
co-operation to tire Provinces as indicated above. 

It is purely an accident that Pusa in Bihar happens to be the Ireadquarteis- 
of most of the agricultural research work rmder the Central Government. 
There are certain problems which arc better studied in localities other than 
Pusa. Wlreit such n problem arises, the central department should be able to 
found a station in tire Province and cartv work on its own account. The loca- 
tion of the Imperial Sugarcane Breeding Station at Coimbatore is a striking 
example of the usefulness of suoh an expansion. 

(c) (t) The services rendered by the Indian Agricnltrrral Service are satis- 
factory, though capable of improvement in sundry directions. The recent 
Indianisntion of the service — that has followed from the recommendations of 
the Lee Commission — ^lias not in my opinion detracted from its efficiency. 

Indians in the depaiiment have at the start relatively more difficulties to 
contend with. For one thing their work takes longer time for getting recogni- 
tion in the country. 1 know of instonces, where suoh work received recognition- 
outside the country earlier than within it. So long as the Indian recruit is 
properly and careMly selected, there need be no fear of loss of efficiency. 

It is hardly six years since anything like an effective Indianisation was 
initialed and tiiat too in but a few of the Provinces, To condemn this policy 
as leading to inefficiency within suoh a short period is totally premature. 
Even new sugarcane seedlings need a longer time to judge of them with any 
claims to accuracy. 

Greater opportunities should be given to tiro officers of the department to 
see work elsewhere both within the country and outside of it by a&rding such 
facilities as deputation and studv leave. 

Any foreign training needed for recruits into the Indian Agricultural 
Service is best given after some service within the country. This would 
eiioblo the individual to get a good grip on the problems that ho will be faced 
with after his return to the country. The Indian Universities are rapidly 
developing in equipment and cfficieuoy and the need for foreign training would' 
steadily disappear with the advonco of time. 

The short-term system of recruitmcirt is not of general utility in the case* 
of the Agricultural Department. It would involve greater expenditure to the 
State without compensating advantages. Its use is confined to oases' w here 
a costly speoinlist has to bo omployei in conneotiorr pith problems which are 
capable of solution in a comparatively short period of time. The problems 
presented to the ngricirltural researcher often need a long period of attack for 
their proper solution. 

QueStiox 0 (a) (i) asd (it), — With the progress in breeding, a new line of 
work P'ould appear to have opened put in connection with the reclamation of 
P’aste or olfcali lands. A sugarcane seedling obtained at Coimbatore hr hybri- 
drsatron pith a P'ild grass, has shop-n a marked capacity to grow undcr’adverse 
soil conditions; the ability has apparently been derived from the wild ancestor. ' 

The reclamation of p’nste and alkali lands could now proceed from two 
directions; one, by acting on the soil and second, by breeding a strain which? 

j ’ 
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'Would grow under ndverse <!oil ronditinni-. Certain loot studies by the writer 
•have shown n definite piomise m this direction. Once a barren land gets 
accustomed to icgetation, of however poor a qualils, it would appeal to bo 
easier Inter on to accustom the land to more remunerntivc cropping. 

QuEsnoN 11 (a) (t). I would urge the appointment of crop specialists in the 
ease of the more impoitnnt crops in the country. It is only nt the hands of 
such a specialist that the crop would get the attention it needs. Tlic pure 
scientists have often a tendenu} to look nt the crop piecemeal and from the 
view point of their own scicnee. The cicp needs to bo studied as a whole for 
rapid progicss in its improvement under cultivation. 

(e). A striking example of successful crop improvement through breeding 
JB afforded by the work of the Sugarcane Breeding Station nt Coimbatore. 
Tins day and within about a doren years after its founding by the Central 
•Government, its productions nro rapidly spreading into cultivation in every 
Province to which they have been distributed. The published departmental 
ireports are replete with references to their merits. 

I have made an attempt, to obtain fiom the District Officers, an idea of 
the increased money value resulting from the spreod of the improved 
'Coimbatore canes in place of the indigenous vaiietics. The figures for the last 
season are : — 

(1) .\ii increased profit of a lakh and a quarter of rupees in Bihar, 

(2) Jl lakh in one circle in the Punjab. 

(8) A third of a lakh in one circle of the United Provinces. 

It is just nearing four years since tho Coimbatore canes got into oultivation 
and the above figures ore bound to increase vciy rapidly with tho advance of 
time. 

One of the Coimbatore productions — Co, 281 — -has shown “c'ctremely 
.favourable results both as regards tonnage and sugar contents ” in Cuba. It is 
said to have stood “ easily the first in sugar ” and “ verj high in tonnage ". 
It is thus possible tiiat, ns time advonees, the utility of tho Coimbatore work 
may extend bevond the limits of the countiy. 

Qopstios 13 (il. The Act now in force against tho importation of sugar- 
canes from foreign countries is fairly adequate, though there exist possibilities 
>of evading tho Act in sundry ways. A quarantine station, for receiving new 
introductions and jp-owing them for a period under strict contiol before passing 
-them into cultivation or for breeding, is likely to be needed in tho near tuturo. 
Most of the other eano countries of the world now possess such a station. 

(ti). Tho breeding of disease resistant strains opens out a new, efficient and 
, -promising lino of work for protecting crops against infection from any parti- 
cular disease. 

Question 17 (<f). Tho Indian Sugar Committee recommend tho starting of 
a model sugar factory bj Government in n suitable place (i ide page .330 of their 
Beport). At present Indian capital is rather shy of investment in sugar 
concerns. Tho cstabli'-hmcnt of a Government factory, carrying on research 
work on the various operations, and tho publication of reliable data from time 
to time will stimulate the flow of eapifal into such coneems. This is a ncccs- 
•sary step to make India self-contained in the matter of sugar. 


B S T. S. Venkatraman. 



83 


Oral Evidancc. 

‘'A.649. The Chairman : Rno Sahib Venkatraman, you ore the Sugarcane Ejf- 
pert to the Government of India? — Yes. 

A.t!uO. You put in a very interesting and instructive answer to the Ques- 
tionnnire issued by the Commission. Would you rather make a statement of 
a general character at this stage or shall T proceed to question and answer at 
once? — have no statement to make. 

A.Ctfl. The Commission has oi couise in mind the very interesting evhibi- 
tion uhicli jou arranged at the sugarcane station the other day? — Thank jou. 

A.552. And we are also grateful to jou for all your arrangements. Woirld 
JOU give the Commission quite shortly the story of jour professional train- 
ing?—! am a Botany graduate of the Presidency College at Madras, having 
been a prizeman and placed in the first class. After that I had about IS 
months’ training as a post-graduate scholar in the same college; I was drafted 
into the Agricultural Department under Dr. Barber uho was then the Govertr- 
ment Botanist. I entered the department iu lire middle of 1007 and I had 
experience of tcacliing for one year. From 1908 to 19121 was doing reseat eh 
work on vniious etqps as cotton, gogti and also certain garden plants like 
miiahUia and other plants uitder Dr. Dotber. In 1912 when the Government 
of India vere starting the Imperial Sugarcane Breeding Station, Dr. Barber 
selected mo to work under him and with him. I have been associated with 
Dr. Barber from the very commenceinent of his experiments on sugarcane 
breeding. I might perhaps mention that experiments were started in sugarcane 
breeding a year earlier than the creation of the post of Government Sugarcane 
Export itself; because even as Government Botanist, Dr. Barber devoted atten- 
tion to this work. It was certain ]neliminniy results, obtained, even before the 
Sugarcane Station materialised, that induced the then Board of Agriculture to 
definitely recommend the starting of a Sugarcane Station. From 1912 till 
1918 I have been working under and with Dr. Barber in connection with cane 
breeding. From 1918 onwards I have been in independent charge of the 
station. That brings it up to date. 

A.SS9. To pioceod nl onco to the central point of your proposals, I under- 
stand from your memorandum that you look with favour upon the setting up, 
in every tnajor sugarcane tract, of stations linked with this , Coimbatore 
Station, I suppose under the general direction of yourself, each station apply- 
ing itself to the immediate problems of its own district? — Quito so. Only, 
the sub-stations which I have in mind are intended to grow the seedlings pro- 
duced at this place and carry tlio wmk a step further. If I may explain, at 
present, sugarcancs do not fiower iu Korihorn India and therefore the seedlings 
Iiave to be bred at Coimbatore. From boro we send onlv setts or cuttings and 
tins station being for removed from tire main sugar tracts of this country, the 
selection made here has to be of a preliminary ebarooter; no dare not reject 
' too many, for fear of losing some which ultimately may prove of nso in the 
Provinces. Tiro sub-stations, uhich I am contemplating, would grow these 
seedlings, look after them and carry the work of Coimbatore a stop further. 

1 expect, these sub-stations would shorten the work of this station by about 
four to five year's in the attainment of results in the Provinces. , 

A.5B4. I seem tp see also iu your note of evidence some indication that- 
roit are not perfectly^ happy in your Onn mind ns to how this proposal, nhieh 
you have been enlarging upon, would ho received in the Provinces within uliose- 
boundaries these stations will he situated? — ^I do not expect any difficulties so 
long as the. Provinces arc not asked to provide the funds. 

A..553. You think that, if you are allowed to e'rercise your tael, and provide 
the fimds, you vill overcome all resistance?—! should think so. « 

■' A.Bo6. I want this from you in jrarticulnr; tn your view is the" fact that* 
> Ibis is orro of the few districts in India, where sugnroanc will flower, n reason- 

B. S. T. S. Vonkatrnman. 



84 


frr ilul tiij) in ii from tho Mniwltml ftcccrd- 

inj; to nlii \i, ^oh -m nld lUtihni. tittli cllior tropif — IV?, it it so. 

\ ' >7 '^1 lint il t ntndc iiij rjiuvtinn olcnri jou vonld nupgc'-t 
crntinl '.fiirrli ir j-'niit I'rmJint' -.tntitim ti'j'rodtK’iii!; llipinti l\t.J lu ftrry 
fviMinl (iivtiiot Throiiriiout Iniiin, ii* or|tnnt>ii(iotit 'Hiiniirt'd by nnd if'pojioiMo 
•f t’li < »i till iiovciiiiiKiit Yi'i not tuicr'l that n” to crpjit oth'"!: tlmtl 

-'iirii'i <1111 ’ — \’ii' on llu I'lidiitK Miic. no. 

\ ."W (tn t'tr roM nroh «m<* trj t'MtIil?— I th ii!d niftfi' t Ctatrixl Gi/Vfrn* 
iiifnt *iiatiiin^ 

\ '•'•f t'tntrnl turn mini iit riiilrnl Oo\i'rnm<'nt Pla'iov aith 

rcRntd to •.omo ol the iniijor oiopt, lo no into tho tiindnmontflli of tin' prohi'ms 
intoUid n lOiMirtton 'tilli th* iraprmnmrnt of crop. 

^ \mi nrc - f d nitli the Mi-ri'*- ni the piill'iplt of ifj M.^ing 
rC'^ciiil* I'lii] 'i\ flop" — Yf"* 

A .1111 Wimt do \ini think ni iho tiori of the IrdiMi Cftitril Gotten Ci'TO.- 
mittro tn th« re pdl"— I mu •Jot much m tt>i»lntf d with tho iiorh of the 
Coii.ij.itti’c; 1 he'it It I do’nj: aev r- iid I'oik, Itit 1 hive no dirnt touch i-ith 
it. 

\ fifi'J 1 -hnt.ld nfti fioin tnUin Intctai! evidctife In jour j'.tt'’ thet joti 
fmti* tiip^'''d tour If m romi* de't.il to the -jrkm (it ot,;in!**il!on ii' bctUtcn 
the IVihrii! D* p irtinont mii the M.ile JiipurtiuMiti in 4lii> Gliiti t S("*e« of 
.kmf'ifd, oni I ri>;hl? — Ye**. 

A ,108 I)-i \(.j itlto the plan is It if. votlintj lit Anciien?“Y'< >■, thnl in 
thf idfi. 

V.fiM. Tliat plan intolves thr spending of fentrnl Gomnnunl fuiidc pirtly 
in < eflt'fti GovemnKnt Irdtittiti'iai nnd In the Province*! or Sffttr-* ni in 
Araeritiii nnd (t(n tn initltwfioiM onr'd Bad condutU'd by the ProtiBi:#! 
Servict i? — Yes. 

,\,.lfl,1. I^tieiiente hm ►hovm t!ml co o'dinsl'on in .\incricn !« cMfentift! end 
f .0 inter-*mte ji'nlotisiCA and the natural jtnlou'y of tho Federal Ilcparlwent 
touanli the Stiter o' of iLo Side. totiardH tha Tedenl IDepattaient h’l bcin 
cvenoinc In the inter<«t cf ncrieuUiiro ni a '.hoh'f— Y’cs. 

A.fiOd. Yen vould tiof KUgcc't a ‘•wem "itch i.i that in a\oi> defml for 
ladti, ■nouM you? — Xot in oterv ik'ofl but In fhe baoid outtine, 

.\.5C7. You veiuld? — Yeti. 

A.GCS, ThiF IS the point ne are concrroid trith. YVould you siiRccst fho 
spendirR of Central lands in provintlnl re«(!nreh inslilutesF— I do not think 
there li ant liattn in it. 

k.rOO. Po yf.u kno’v that in .tnieiici tiben the reuiml Govemnicnt *n rpend 
ii’nncy, tlie\ (Iniin r."d eweoi'e the ripht of inspection?— Tn. 

A.IiTO. .And 'cu do not mind tint I rhonld hl.e to have that pritile.'e Uv thn 
Central Dcpartnient, hut I do not luiotr hoir tho Provinces trould receive if? — 
But 'o leau ns a efrti'n aniouof of laonej Is provide! by the Central Goveni- 
ment J expect no dilBonlty, 

.\.571. Ton .ire iniprts.id aith the ini]>ortain.-o of tiMirdinatini; le-eiireh 
■oork on crops ihioupltoui India?— Yo'. 

A.'ITS. .And jou remind these problem r. AlWadia ptobletus and not ns 
niero provincial prebKiusr — Yei, 

A-fif.?. Hive you ant id<i lino tnnds niicht bn miile atnilabh for tho 
Central Govcriimcnt without which ciMirdinniinn with Iho Central Goiernmcnt 
would not lie nttractii o to the Provinces?— I have not Gioughl nhout that. 

A .17*1. Witliout taking ion throuph tho detnib of your note, or rhe v.art 
that yon arc c.irtjing out, the C-orujiii-siomreiild like fo have on the notej, your 
own views as to Gio renaonnhle proKibilifies ol iinprorement in swrar yields 
in India in the mcasumhlo lutnrof— Per a long time it wot considered hy sugar 
authorities, th.it the PiniiTiec of Bihar, whore are centralised almost all tho 
itiipoitant Imh'.pi wigiir Inclorics, na* not Hhely to be able to grow n decent 
variety of cane. TJiit the breeding work thet has been done at Coimbatore has 
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■shown that, even in that Province, wc could grow crops perhaps ns good as 
Java. That being the ease, I am indeed very optimistic about the future posi- 
tion of sugar, provided Government and the legislatures guarantee the neces- 
sary facilities. 

A.673. By that you mean the funds for carrying out rroik? — Funds for 
cariwiug out research and alto, if necessary, any protection to Indian sugar. 
In this connection I uould like to sav that sotno of the other countries in the 
world have had a start over India of about CO or 70 tears so far as sugar pio- 
■ductinn is concerned. It will take somotinie before wo are able to got our 
factories up to am thing like the st.indard of other countries. iVs an infant 
mdustty it is just possible it may need a certain amount of special protection 
from Governnicnt. 

A.{»7G. XVhat proportion of the refined sugar consumed in India is import- 
ed P Can you say approximately 9 — I Icnow' the rnluo of the imported sugar, 
but I cannot give the exact proportion.' 

A.577, Are you sure that a very important proportion of the refined sugar 
consumed in India is imported? — It is imported; in fact the money value of the 
imports in sugar comes almost next to clothing. 

A.r»78. So that an import duty on sugar would have the effect of raising 
the cost of refined sugar to the consumer; that is voiir intention, is it not? — 
Yes. 

A.379. Is it your idea, that a demand would spring from that cause, which 
would lead to more Indian sugar being refined, or are you tlnnking of a better- 
ing of the <?«r market?— <I do not very much like anything which would lead 
to an expansion of the refining of the indigenous (jut because it leads to consi- 
derable Waste; I should like to see development in tiro direction of more 
factories producing sugar direct from cane. 

A.580. In making jour recommendation for a protective duty, you hove 
your-elf fully considered the rather difficult economic problem as to whether 
any duty of that sort would assist the grower of sugarcane in this country, 
since the cane which ho grows is in the main converted, not into sugar, but 
consumed as par?— Yes. 

.\.581. Do you think it is a conipUcnted problem?— Yes; it is a complicated 
problem. 


A.682. Hove you fathomed it fully yourself?— No. 

A.S83. On my original question, you do look forrvard with confidence to n 



A.684. Do you think Indian sugar production will require proteotion or 
subsidy or some such crutch for all time, or do you think there are conditions 
whi^ at this inomont favour foreign competition?— This proteotion will oor- 
tainly bd ncddod only for a sbort time, bccauBO I see that in India wc bavo 
greater facilities, probably, greater than in ccitain other countries of the world. 
BO far SB the post of production of a ton of cone is conccrued» 


you studied the conditions in Java?— I have not been there. 
A.586. But you have road literature on the subject?— iYes. 

A.6B7. Do you think that natural conditions there, apart from the net of 
man, arc very much more favourable to the grorrth and hotter viold of cane 
than are conditions n tropical India?— It is rather o controversial onestion 
but my own poisonal opinion is that our conditions uio such that should 
be able to produce m India sugarcane cheaper than Java. snouia 

A.C88. So that, all you are asking is some assistance for a limited time so 
' tl»ot you may have the opportunity of esta blishing improved conditions?— Yes! 

from'^Endf « India is .imported 


It. S, T. B. Venkatramnu. 



36 


\ 580. How much do \o<i hope fot fiom tho impiovcroont in eiLhaclmg nuJ 
RiBoufactuiini; piotcasesi® — If tho modem sugni factories weio to be_ in opcia- 
tion m all places nlicre at picscnt gin i® mado (bj gur I mean the indigenous 
crude pioductl on a lougk calculation ne ‘■hall liaao 30 per cent inci-iso m* 
o’ctraction of the juice horn tlie cane. Tlieio nie, liowevei, difficulties against 
the stoiting of modem factories e\ennhcie. 

A 090 Extiactibn b> bettoi maebineia? — Ba faotorj mnohineiy in place of 
the inachmeM lued ha the cultnntor. 

A 591 Would that <rivo an increase of 30 jier cent in tho jield of sugar?— 
Vt’o 016 losing 30 pel cent at present. 

A.592 Sir Heniij Laiiienie Sugar ot juice? — 30 pet cent of juice. 

A.593. The Chairman : Is. that the same tiiiug a^ 30 pci cent of sngai? — 
Ho. because in the method of mauufacture ne aio ngoin losing perhaps another 
15 per cent; so that ue nio losing at least 40 pet cent, because of the crude 
methods of mnuufactute adopted bi the cultimtor. 

A.504. You are doing jout best to do tour sbaic in the uaj of impioving 
rarictics of cane? — ^Yos. 

.1.595. Do jou think that other people arc doing then shore in the unv of 
impioting the pioce>!>c»? — ^.Vlmobt ail tlio I’rotiucial Departments aio non 
engaged in effecting improtcraents upon the manufacture of tlic crude product, 
that IS gur, Viut 1 do not iiuni: there is much acthitv towards the estaWish- 
ment of modern factoiies. 

A.696. Hon’ do ton nccoimt for tliat lack of octiiitj? — For one thing a 
factoi.i means a lot of imcstment of capital; that is uhv I adiocote. tonnids 
the Tcry end of my note, tho cstabli'hment of a Government factory which 
would he able to publish leliable data. I behove that is likely to encourage 
the flow of caiiital into sugni concerns. At present Indian capital is rniber 
shy of going into sugar concern*. 

A.o97. Y'on do not think that anjthing in the nature of a duty wonld 
remove the stimulus to some e^tent which tends to promote improvement 
in processes? — In foot, I should be iciy careful in deciding what duty to 
put on and fot what poiiod, because if the dutj ho too prolonged, out factories 
ivill continue to be inefficient. Witliin recent 3 ’e.iis I Imio reliable iiitorma- 
tion to show tliat tlie factories have greatly impioved from 6 per cent ex- 
ti action to almost 9 per cent. 

A. 693. In snjing that of course jou aio ossum'ng that your notion is 
right that a protectiio duty will in fact afford certain help? — Yes. 

A 599. Although in convci«ation just now vou agreed with me that that 
was a veij difficult matter to decide?— It is a difficult matter. 

A.COO.'Cnn jou tell tho Commission what propoition of the total area 
under sugarcane is under Coimhatore canes xo-day?- — It is difficult to give 
anything like accuiatc figures, but I can quite easily give the money ■value, 
because I have gathered that information from the district officers. The 
acreage 1 would put roughly at at least 12.000 acres; that is voiy rough 

A 601. Twelve thousand acres under Coimbatore canes? — Yes; that is 
the sure minimum figuic, a figure of which I am quite sure; it may bo more; 
it is a very con'eivatiie estimate 

. A.G02. ^\hnt is the total acreage under cane in India? — In the whole 

of India it is 2} millions of aeies. In this connection I have to- mention 
that it is haidij three oi foui sears since tho Coimbatore _ canes got into 
cultiintion, and as in all those cases the mcrcaso heieafter -will be verj_ rapid, 
the pioportion next jcni may he five times this jeai, the year after it may 
he five times tlmt again, and so on. 

A.G03. Tlmt is all cone bred 11016“ — Yes. 

AG04. Tliero are ceitaln areas for which you have not yet Tired suitable 
•janes, nie there? — ^Yes. 

A.G05. You hope in the future to meet thaf demand?— Yes 
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A, 600. You arc, officially, in the position of being n guest in the Presi- 
dency of Sklndras, are you not? — ^Yes; n sort of guest. 

A. 607. Do you suggest that yon are paying something for your hoard? — 
Yes, I have just started paying for my board, because the Government of 
India have given me 38 ncios to stait work on the type of cones suitable 
to the Madras Presidency. I have always been in an awkwaid position, 
because my visitors are all from Madias Presidency. These visitors come to 
me and ask whether I have bred any cane suitable to their areas, and when I 
say all the cane is for the Punjab and Xorthern India, they say “ you are 
a useless fellow.” Hereafter, I am glad to say I will be able to show them 
cane suitable for Madras and Bombay. 

A.608, Yon are now mending your ways and you ore going to trj ’? — I 
am trying. 

’A.609. I understand that Madras is .tlso moving, and that they propose 
to set up their own cane breeding station? — Not a cane breeding station, 
but a cane research station. 

A. 610. Not a cane breeding station; they will depend upon you for 
that? — They will. 

A.611. You think so? — ^Thoy have to, more or less. IVith regard to 
sugarcane I am in rather a fortunate position, and that is there are so 
many cane localities in Northern India where sugarcane will not floncr, and 
there are other places like Bombay and North Aladras where it will, but do 
not produce feitile seeds; and I am not sorry for that. 

A.612. But after all, you are not against other Presidencies setting up 
their breeding stations? — ^I do not mind. , 

A.613. I am only trying to got nfi the facts?— I do not think they will. 

A.614. Is it agreed between you that they will depend upon you for 
breeding?— I think they will. 

A.616. Thera is nothing fixed in writing? — No. In fact there is, I think, 
already an informal understanding. The Deputy Director has already sent 
up proposals to the head of liis department in Madras in connection with 
the sugarcane research station. Wo have on informal undci standing and 
we have agioed bewcen us that T should do the breeding and he should do 
the rest. 

.V.G16. How came it that you tacldcd the lequirements of Northern India 
before you tackled the requirements of Southern India? — Because the bulk 
of the area Is in Noithern India. The total aci'cage in India is roughly 
2^ million acres, of which half a million is in the Punjab, half a million in 
Bihar and Bengal, and Ij; million in the United Provinces. Therefore I am 
trjing to produce cane for a tract that is glowing million acres out of a 
total of 2^ million acics; there I am perfectly justified. In the beginning, 
if yon will permit me to say it. we wanted to make an impiession as soon 
as possible on the Indian sugar problem. My station was in the fust instance 
sanctioned for five years ; if I did not show _any result I would have had to 
go. Then, it was sanctioned for another five years. Thercfoie., w6 were 
anxious to show the maximum result within tlio sliorest time, and we did ahow 
a definite result within eight .teais of the founding of the station. 

.\.617. Aio you hopeful of making any substantial contribution to the 
sugarcane problems of Southern India? — Situated as I am at present, I 
do not propose to tackle any of the other problems pertaining to Southern 
India; hut if I am wanted I could do it. 

A.618. provided you are given the staff and the money® — ^Yes. 

A.619. Haco you adequate staff to deal with that at the present moment? 
—No. 

A.C20. The Itaja oj PaTlalimrdi: Has a gco"raphical survey been made of 
the sugarc.sno producing areas in India? — ^lii the St-ntisticnl 'Atlas tliere are' 
I nuhlishcd figures showing the acreage of cane in every Province and in 
every district throughout India. 

A.C21. Roughly, what is the area?— 21 millions in the whole of India. 
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t1 n tilt* pri » in tliK I'r< nitcM} ;> ’It »■» nlwitt on<'-ttmU of 

0 ■•itltinn, 

A <i,M \M.iit 11 lft<* (it« rt fti timW [••'lU of ^nriclif- 

nt'<I itfiinnou* Ill itu. I'riMiffiirt f-1 fiM.i nni l«,n Jiin" mu 

«iiti ifir Mniti 1% iitinl imn, 

A t'.M 'liii Vufrt h' IP «*i| 1 «.tt Arc lhi\ 
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Ar-'il. Krve \ji sue ♦ !ii'S» tn’tlcil (I c (fclll'tioiin ut't'iR’i, sc'is c' 
«t''lilf nr. r -’r 't 'nl ' o*i"-~I li'ivr t.oll.-n- 4<. «o oit^* (Ti'C'ims, tt, ciii 1 
bMc trii J (.» pet « }t>,-V 3 .‘i I f iScn; I j>»t lot iltfiiil.v nitiln:? cs 

All* ll*> not tlimk « i' B» ifp-injint ili>'..*:'-"*f no norksnr tsurc 
I n (Ic linn n pifclKcif" imirtser T«*i'*S8fit to Jiw#'* 

It* t Is l- i*<r. -ir* ti> kwi* tin* life bi'Wrv of tl*> tlL'cavei *— I 
c!i> 1...' 1 li. It Oil* life 1 ijt.-rj <*f sU ili»ra f* it> rlcfaif. but X kiinT the nrni 
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i** fo' till cttsloiTcr to chomi* tvlmfovcr Xic n.mts; I am frrine f.i Jncrcmp_f.*r 
rnnpy of niv ii>nri“<. I liavi* f;ot if.*' cano, vhidi nciif t lorpc ijisnntittM of Jt^icn- 
ttois. the }><iutcrV c.in'*. the lirb intn’* ranc and tUc culthafir'* I'me; fait 
la tny idcR. 


If. S. T. S. Vcnkafmtnnn. 
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A.637. Sir James 3[acKcnna: Do you think there is any scope for tho 
medium Coimhatoro cancs, such as Co. '213, in tho Bombay Presidency?—! 
think it is distinctly worth a trial. , 

A,C3S. Have they not tried them yet? — Not yet. 

A.635). Why not? — ^Tho farm at Moniri docs not easily favour a cano 
which is thinner than tho Pundia cano to which they are accustomed; but 
I think it is distinctly worth trying. 

A.610. Because Pundia requires very heavy manuring and heavy eulti- 
v.stion, and liheroforc it is not a poor man’s cano? — Co. 213 is not a poor 
man’s cano. 

A.C41. It is a luxury cano? — It is tho ordinary cultivator's cane; in fact, 
it nill piobably require much less water than Pundia itself. In this con- 
nee tion. I niigiit mention that Java which once plumped moro on tho thick 
canes is now turning towards medium canes, and if tho ryot u'ants a sure 
crop, my canes will help him bettor. 

A.dlS. Have the Bombay Government approached you to provide them 
with improved varieties of canes?— Tf I may say so, that is one of tlic Pro- 
vinces. I am sorry to say, which has not been very cordial towards 
Coimbatore. 

A.043. Barring a few exceptions, are all tho Provinces assisting y(>u in 
conducting tests of your canes adequately? — I would not say all tho Piovinccs. 
Most of them arc. 

A.644. Have yon had any refusals from any other Provinco or have they 
shown lack of interest? — ^It is not exactly refusal; want of cordiality is enough. 
For example, these canes have to bo tested, and unless the local officer is very 
cordial, I should think twice before giving him a cano of whoso merits I am 
not certain. If it does not turn out Mifi'^actoty, ho will at oneo say, “ Tlio 
Coimbatore man has given this canc and seo what has happened to it " { there- 
fore, thoj must ho absolutolv cordial. 

A.643. So that tho lack of cordiality Is an incontivo to prodneo n higher 
standard, Arc you oo-oporating in your main research work with tho Sciontiho 
Section at PusaP — ^Tes. 

A.040. Both Mycological and .Agricultural?— ■!?(». 

A.647. What about your successor? Is that not on important matter?— 
Tos. 

A.648. It is a very important mattor; what arrongomonts arc being made 
for a successor capable of coitying on your work at tho samo high standard?— 
There is a second officer, who has already joined; ho joined six months back, 
and if I live up to 66, ho will bo working %vith mo for 12 years; that is qiiito 
ample. I think. 

A.649. Aro yon going to send hirn to Cambridge, or nro you going to keep 
him in your own hands? — ^That again, is a point; sugnreano breeding differs 
in essential respects from other wops; there is no quesUnn of Mcndelian ratios 
to speak of. Wo nro j»it>t beginning to have indications of Mcndelian ratioa; 
only six months hack we got something liko an indication, T do not think a 
visit to Cambridge would ho of much use. 

A.650. That is your personal view?— Tlml is my personal view. 

A.cril. Flo that, you think, with 12 years’ training this man will bo able 
to carry on tho Barber and ■Venkatraman traditions?— ^es. 

A.652. Sir Hrarj/ Lawrnce: Wlmt has boon tho effect of recent changes 
of piice on the area cultivated for qur, either in this Presidency or in other 
parts of India?,— I have not studied that question much; I should not like to 
hazard any figures except this general statement that the area scan varies 
according to the mnikot price of gtir, 

A.663. You have shown us some very inteicstlng charts, glvii 
tion of Java refined augar, and X understood that you wished to 
taken 'which would reduce that importation?— Yes, and stop it 

Br. S. T. S. Venkatraman. 
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a.GSi. On the f^round, mnonget othet thingi, thnt it caused o large o&lu\ 
ol iiinnp\ from India? — Yea. 

A.biio. R' 15 croies’ — Yea. 15 ctoro*- is tlie avcinge for ten jeara. 

A.OSh Since ^ou prepared that chart, nhich gave an impoitation of 
450,000, the importation has in fact gone up to 700,000 tonb** — It has. 

A.C5T. la tlioie an^ office from nhicli wc can obtain information to^ slior 
a hat la the clfeut of tlii'> impoitation of iclincd sugar on the cultivation of 
caiio bj tile liotVr— The oul^ ollicc I can think of, nhich might give this infor- 
mation, la tile Sugat Burcou at Fusa. 

A 058 The piitc of niir hia been fluctuating?— It has. 

A.650. In thia PicMdcnet'’ — Y'ea. 

A.G60 Dica it fluctuate in mit lelation to tlie price of imported refined 
sugar? — It do.'s. 

A.G61. Can jou eslalili-h a iolation<=hip? — There is a general iclationship 
.jctnecii the jineo of qur and the price of sugar m tlio market. 

A.CG‘2. So that, large importntiona of Ja\o sugar ore likelj, in jour opinion, 
to reduce the price of our, and thereby reduce the incentive to the cultiialer 
to grou siigariano? — Yea, 

A.CQ3, Y’ou liavc I'o ten definite opinion cn the point? — ’No. 

A.G01. You have not norked it out? — ^JCo, 

A.G05. Nevoithelos', jou nic non piopoaing a protective dutj’ against refin- 
ed sugar? — ^Yes. 

A.OGG. On uhnt do you base that piopoaal, if it ia not for the piofection 
of Uio enne cultisator? — ^It la foi the pioteotion of the Indian sugar mdu'trj, 
uhiih includes the tano cultivator as well ns the factories thnt niaj come into 
being. 

A.CQ7. But the factoiy industry in India, jou will agree, is totj’ small os 
compared Tiith the intoreata of the cane culliintor?— I should like to see the 
Inctorj induatrj gron. Uiileas we expand the fattory industry, no will con- 
tinue to lose in' the mnmifnctnre, and all the good work done in otlicr directions 
pill be lo«t. In these daj'S, it is iinpoaaible to go on producing sugar under 
tbe old methods, because tliet are wasteful methods of manufacture; wo hate 
to bo lip to date, wo Iiavc to bo abreast of the world. 

A.068. Do JOU find, tben, lint in this matter of waste, jou ore ogauist 
factories which are making refined sugat from gur?— Yes. 

A.009. Is thnt the practice in any factories ?—Ko, not in many factories in 
Rortlicin India. 

A.670. Do tliej not make tbeii refined sugar direct from the cnue?-;-Yes, 
in Bilini most of the faetoiioa make tuaar direct from the cane; thnt is the 
economical wnj of producing the angnt. 

A.671. What is this waste that yon complain ol ?— It is like this; if you hod 
a ton of cane and pioduced sugar direct ftom it, jou ivoiild get much more 
than if JOU had the ton of cane converted first into e«r and from the our into 
sugar. ' 

A.C72. Quito true; hut where do jou find this rofiiling from pMr?— Even 
heie, in Madias, theio aio one or two factories vhich are doing the refining 
from f/tir on a email scale; there is one at Snmalkot, there ie one at Tinnevelly 
and there is one at Uiino, 

A.673. Is timt a Inige piopottion of th" total amount of iciined sugar 
made in India, thnt is of 100,000 tons* How mnth of thnt is made from 
our and liow much fiom the cane®— I do not Jenow the accurate figures, hut 
it ia not a verj’ iaige propoiffon 

A.071. Talking of this roimbstora cane in its applieabiljfci to Bombay 
canals, you «.iy that the Mnnjri form has not been very coidinl ton aids your 
enno; does that moan that tliej have reported that your cane has not done 
any good® — TJot exactly Bint. 

B. S. T. S. Venkatraman. 
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A.67d, That would bo lack of cordiality; would it not?— I would not coll 
.•ittbot. If they really found it bod and threw it owoy, I uoiihl hove no 
^ obiectioii. J am producing evcrj yeor 2 lakhs of new voriefics, and tho 
bulk of them will he thrown out «oincwhcro; 1 do not mind. 

A.d76. You complain that they have not tried your canes ? — I might 
probably mention the actual case. When I go up to Ikfaiijri fai in sometimes I 
am not allowed to go tlnough their cane crops except with the o/ficor and 
in one instance I had to wait two dayg sending out telegrama, doing nothing; 
I was at tho Mnnjri farm but could not seo tho canes. 

A.67T. What is the year?— I do not remember the exact year. 

A.678. Tp it five years ago, ten years ago? — ^Probably about six years 
ago; it is probably better not to give the exact date. 

A. 670. Tliat discourages you from going on? — Tcs. 

A.GSO. Sir Gango In your experiments do you keep n reewrd of the 

water that yon use? Wliat tpiantity of water do you use.® — ^^Vo do noi 
carry out auy definite experiments on the water rciiniremcnts_ of the sugar- 
cane. But on tins Coimbatore station 1 am using something like 100 or 120 
.sere inches of water. 


A.681. How imioh water do you require for 100 neros?— ^Onr figures aro 
on ncro inches as we call it. In an inigation. if the cultivator allows an 
inch of water to stand in the field, it is called an acre inch. If is based 
•on something like the rainfall. 

A.6S2. You use how much water, 100 to 120 acre inches? — Ye®. 

A.69.3. Ho you know that in Bomb.iy yoar enno is net making any hend- 
-way®— Not yet. 

‘A .O'*!. Why? — The Bombay people .\rc quite accustomed to the thick 
type of cano and the canes I have bred so far are all either thin nv infer- 
mediate. I have yet no thiok canes bred fiom the Coimbniore farm to give 
them. 


A. 08.5 Why have not the United Provinces, who are chiefly sugarcane 
growers, taken them up? — They have; the Coimbatore rnnes arc spreading 
rapidly in that Province. 

A.GS6. They are spreading? — Yes, and with tho advance of time they will 
cover every acre there almost. 

A.C87. You are not cliarged for water hero?— No, Iccnnse it belongs to 
■Govemmont. 


A.68S. It is free?— We pump most of our water from the wells. 1 have 
to pay for the pumping; I have an oil engine. 

_ _A.6S9. Tho_ ryot also does that. In certain places where they bnvc faoi- 
TUics lot wwking lrom the cdnnl, wnter-ralc is charged. How much aic they 
charged? Tlmt is what T want to know? — That I cannot say. Tli my farm 
T do not use much canal water. ‘ 


A.C90. Ho vou grow any coarse paddy which harvests in two months?— 
Paddy is not my line. 

A.C91. You do not giow any sugarcane which matures in two months?—! 
have not beaid oi a cano like that. 

A.692. W hftt do yon ndvKc the people to grow after you take tho sugarcane 
on the grouiid?— I would not. advise them because I do not know the local 
condirionss 

A,f)03, Wliat is tho praeUce?— Tltat difiers in various 'plnecs. 

A.60!. Ho they put sugarcane after augorcanc?— No. ' 

A.COo, They do not?— No. 

A.096. They put something clBe?-yes. They pul something else gcaeraj>v 

tho^arAot 4 odinuiJio: 
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A.098. Can jou tell me nith legariJ to a crop of sugarcane, nhat cliemicar 
piopertics does it take n'nn> from the soil? — I bare not woiked in that line. , 

.V.099. Sir Thomas MiMleton: Ion gave us the opportnnitj of seeing your 
vtork. You paj very groat attention to the root development of joui cane? 
— Yea, 

.V.700. It is from the root development that you judge whethei cane is 
suitAble for light soil or heavy soil?— Yes. 

A.701. You have alreadv indicated that ^ou aie growing an intermediate 
01 tlim typo of cane. IVliat is >our ideal diameter m jour intemthdinto cane? 
liliat size are you working on? — Somewhere between j inch and 1 inch, 

A.702. For your thin cane, what standard do you take? — Less than 5 inch.- 

.\.703. YVhat height do you work up to? AVliat is your ideal height foi 
these diffeient tj-pes? — ^Thnt again is rather a complicated problem. It oil 
depends upon the locality. If I want to introduce a cane to a locality wlieie 
thcie aie high winds I would not tiy to produco a tall cane. I would rather 
make up the tonnage by a greater number of canes to the field; it all depends 
upon the loenlity. 

A.701. I expected that typo of answer. But I was going to ask you what 
are the limits between which you work? For these districts where the winds 
arc high you would select canes how many feet in height?— I should like to 
put it ae low as 12 feet, but at present probably it is practicable to put it at 
about 15 feet high. 

A.705. For distiicts where the winds ore high? — Yes, 16 feet. 

A.706. And how many canes from the stool do you consider sufficient?— 
That again depends upon the locality and upon the amount of seed I con get 
to the acre. I would on an average put it at about 8 to 12 canes to the stool. 

A.707. Wlint I was getting at is this; certain of your canes are free tiller- 
ing varieties and cortaiu aie not?— 1 have both types, 

A.708. Foi those localities in which vou have high winds you wont o free 
tiUeiing vaiiety?— Yes. 

A.709, And a free tillering variety yon describe ns 8 to 12 to the stool? — 1 
would rather put it at 12 to id for very free tillering varieties, 

A.710. Lot us now take the other evtreme, tho locality in which you want 
a tall cane, Wliat size do you aim at?— It may be anything, in fact ovei 
20 feet. 

A.711. YVhnt is tho maximum height of the Javo canes? Can you tell us? 
—By' the cane 1 must here mention I mean to the tip of tho leaf. 

A.712. Yes; what is the maximum height you Imow of the Java cones? — 
Thcie ore some Javo canes which are only obout 12 feet. There ore other 
Java canes from 12 to IS feet. Some of them are oven 20 feet. 

A.710. For certain districts you are growing much taller canes than the 
Java canes? — Yes. 

A.714. "When you grow the taller canes what amount of tillering do you 
wout?— If it is n veiy toll cane, I would not go beyond four or five tillers. 

A.715. Even in tho places for which you are now woiking you have quite a 
number of difieront qualities to sotisfy? — ^Yes, 

A.710. Although you have os yet done very little for Bombay?— Yes. 

A,717, Eow comiug to tlie nest point, when you ore making a cross how 
many fertile seeds do yon aim nt getting from one cross?— ,V sugarcane hos 
got a very largo number of flowers and in one polhnation I can pollinate ail. 

A.718. But you do not do that, do you?— I do it on four different days. 

A.719. Tlien you get fiom each process a very large number of seeds?— .A 
very large numboi. 

A.720. Do you actually grow all the seeds? — Dp to about sis weeks, all of 
them. 
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A.721, How mnny crosses do you make in n smonP — It all depends upon 
. iho uatuio of the Eeneon. In a favourable season I make about 30 oi 40 
combinations. Tbo number of crosses will be more, 

A.722. How many thousands of seedlings P — generally raise every year 
about 2 InldiB of now Ecedlings. 

A.723. And is it the case that no one seedling is identical with its neighbour ? 
•—I have got accurate data uith regard to a particular sowing where from a 
single flower, that is without anj foroigu pnlhnntion, wo grew 2,700 seeJlmgs 
and no two of them wore alike. We deseiibed them with 00 or 40 botanical 
cbaiactcrs and none was like the patent. 

A.724. You have got, wo understand, a monopoly of the scedhng raising 
business, but your monopoly provides a wide lange of vaiieties. You ought 
to be able to provide every cuMomer with suitable wares? — \Ve ate trying 
to do so. I am quite optimistic obout it. 

A. 725. What jou ate anxious to •-ocurc is assistinco in testing out these- 
seedlings? — ^Tlmt is all. 

A.72G. Kot in their production? — Ko. 

A 727, In the worlc in which you nie engaged .arc not innnj fliiok seedlings 
thrown out hj chance, although you moke crosses for thin seedlings ’--OtneralU 
not. 

A.72S. Not many.’— In fact none at, all. I have soeli oxpericnee now for 
about 12 years and 1 have found none of all. If I want thiek cane I have to 
choose a different class of parents, 

A.720. It is Burptising that with sueh a very laigc number of seedlings 
BOme of them should not have developed the thick character? — It is because 
none of the parents used wore thick. 

A.780. Tour prcfont limitations ore reslh limitalions of time? That is 
a most soiious limitation ?--Yes, chiefly lime. Now we liavo got a fairly 
Buifleient amount of land. 

A.781. And the methods you are famUior with, at any time you could \voik 
upon a difforout fieries of tjpeo? — Yes. 

A.732, At any time you could pioducc cono^ of almost nuy description?— 
That is what I think. I am very optimistic about it. 

A.7S3. It is all a quoslion of time? — ^Yes. 

A.784. You informed u® tlinl you were the paly one trained oflicor. Would 
it no'l bo advjsablo to have two. Something like a life-insurance? 

A.786, Ho you gcnerallv piovide for two or thtec?— I have got at least four 
people who could do breeding oil right. 

A.73G. Thot is my point. I iindcotood that there wes only one assistant 
who was doing hroeding woik?— No. The whole ataff can do It. 

A.787. Dr, JJvder: J wont to know* whether you Imvo made any original 
contributions -to Ibo study of canes or cano breeding or yon aio simply carrying 
on the work in which you were initiated by Dr. Ihnbcr?— 1 have made matorinl 
contributions on tlio bleeding side of sugarenne and this 1ms been duly recog- 
nised by the lending eugarcane journnlB of the world. In fact T eould show 
you ono or two cases wheie they have edltorinllv leviewed my wmk with very 
great favour. Oairyiiig on the woik at the station is not like the carrying o*f 
a substance from one place to another. It is Bometliing like bringing up n 
growing child, problems develop as growth progressea. The child develops 
indigestion and kioka about and various devices have to bo eontrived hv the 
person in whoso charge it is. If I mas say ao, from the vorv beginning my 
• contributions towards the breeding of sugarennes have boon material and iiiy 
master ,pi'. Barber has himself handsomely acknowledged my work in fcoino 
of his first publiontiong. 

A.788. Your w-oika have npponred in print?— A number of thoin 
B.’S, T. S. Vcnkalraman. 
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A.700. Havo joui canes been Wed out'’i<Ie India? — ^Tcs. Time is ono 
instance, nliicli I quote, ol n Tr])ort froni Cuba, ^^y cimcs ate now going almost 
cveivabero 1 «m told that even Inva has got them now. 

V.740 Kegatdmg the question of import dut>, could jou tell me what the 
ical cost of production per maund is apart from tlie cost which is given in statc- 
ineiits submitted to tlio legislntme or to a committcB? — I happen to know that 
m Bihar tho cost of production per tnmmd of cane, this is based stiictly on 
information given to me, was m one instance hardly three annas, that is, the 
cost of production on the plantation. It compares very fasouiably with the 
cost of production in otliei countries of the world. It may bo obsersed here, 
that, m the mam cano tiacts of India, the climatic condiiions arc such that 
wo can prow esne scry cheaply. In tho United Provinces there is sometimes 
no need foi iiiigation. Bihnr has sucdi a rich, deep soil that wo oio able to 
get a very good crop indeed. It is my considoicd opinion that in India wo 
should ho nhlo to pioducc cane at a much chcapci rate pci maund than in the 
other sugar countries of the world. 

,\.741. So much for the people. What nbcmt the mnniifnoturera and business 
men? Thea might perhaps Itnvc pn import duty. Tou are of that opinion? — 
Yes. 

A 742. Sir tianqa Jfaui: You use 120 inches of water. If jouy water were 
redneed would your yield bo comparatively reduced?— I will just explain. 
Tins 120 inches of nafci was tho nvetoge for tho whole farm. But I have got 
varieties which could grow in TO, 60 .and 40 inches. In fact I hare got a cano 
in the Punjab which pows without any irrigation. It is a cano which hn» a 
dc"p tooting sjptcm and it produces sugar without inagntion. 


(Tho sntnMs withdrew^ 

The Commhsion then adjourned HP 10 a.m. on Friday, ihe lOth November, 
1026, at Madras. For evidence fal.cn of Madras from im io 2Jh Govern- 
her, 1026, eseepi that of Lt-Cel F, McCarnson (Imperial) ithtek follows, see 
Volume III. 
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Lieut,-CoIoneI R. McCARRISON, C.I.E., M.D., D.Sc., LL.D., F.R.C.P., 
I.M.S. (m charge of the Deficiency Diseases Inquiry^ Indian 
Research Fund Association, Pasteur Institute, Coonoor, 

S. India). 

Memorandum on Malnutrition as a cause of physical ineflicienoy and ilhhealth 
among tho masses in India. 

The object of this memorandum is to indicate (a) the great imnortaneo 

physical ineUicioncy and ill-licalth among the 
masses an India ; (6) the intinmte connection winch exists hetween pioMems 
ot nutrition and llioso ot agriculture; .and (r) the noeossitv for iho closer 
thi'riuSv! “'*t«tional, medical, veterinar.v and agiicultiiral research in 

„ "1' the disahilities tiora which tho masses jji Jndm .sillier mal- 

nntntioii is, perhaps, .tho chief. TIio more spectacular, cndouiic and 
epidemic diseases, such ns cholera, malaria, dvsenterv tuhorimlosis and 
leprosy rill their il.onsunds yea.ly’; but malnutrition -niafnK^’mniio^s 
and IS the menm wherehy tlie Soil of the human body is made readv “ or 
Im groirtli ot the pathogenic agents ot many of those diseases uhlcii 
alflict the Indian people. It has. for example, , been shoun bv resea cS 
cained out under the auspices of the Indian jjesenrcli Fund 'AssocTat ion 
that dyseiiterj'— o common scourge of Indin— can he n,nrhi «.,7 .. i ' 
e^poiimental conditions in animals; closely related to imaii *nieiXhv 
mg them on food dcliclent certain ^bstaiic^s (rhaln’iiS 

liieut.-Col. B, McCarrison, 
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nonnnl moutrahstn (Icpciidcnt, It nns founil timt irhito well-fed animnls 
might Imrbour the tntumoeija ht^foMica, which is the cfttiso ot dyseutcryi 
tiler did not dorelop tlii>- nifllndy ftltlioiigh liring in the tamo loom and 
Miliieit to the same risks of infection ns ill-fcd nniniols which, lioing 
carriers of tins organism at the time tho expcrimont coinmonccd, dcsclopccl 
( 1 ,> scut cry in ronsccjiicncc ol the Inefe of resistnnco to it brought about by tho 
delertise iood isiinilnrlj’. it hns liccn shown that hog-cliolcrn and other 
iiitcctions (.111 ho eaus<.d to oterron the wnimnl oignnism by the same lucnns, 
Ihoso ofaserviitions haxo non been tuiifinued and cetonded tii other cotiiiirics: 
and quito reecntty it hns b<>en found that tho susceptibility to tiibcrtiilosis, 
typlioid lever and pneumonia — all of winch are very prevalent in Indio — 
IS greatly enhanced by tho use of food of low biological ralno nliich roii- 
tiiins nil inndccinnte supply of vitamin A. Investigations of this kind 
lime nindo it possible to eimiicinte tho riilo that many pathogenic agents 
ot cli'.ense are cnpwblo of eveicising their haimfiil effects only when the 
liutnan or animal body is debitttatt.d by various mcons of which imper- 
ieti nutrition is the chief. It luHans, tboicfore, that n primary ea<euiinl 
111 the picientiun of such diseases is the adequate nonrislmiont of the Iniinan 
and atiinial organism A number of oilier cli'ca'cs of a metabolic nntiiro 
are lilicwise the lesult ot improper food Of these it is onlj iictt'snry to 
nieiitiun 'Ciiny, rickets Iieribcri, tertain c>d diseases and stone in tho 
liti'ldei, all nl* winch es.iot on enormous toll m this country. 

1 111 ) effect of inipertert food in causing a degree of plii-ical inciTiriLiicy, 
wliuli niav not lie n-soci .steel with any gross oiiclcnccof disease, is oscmpli- 
ficcl in liidi.s ns in few alhet countries in the world, ren who hnro 
Ir.nelh'd far in India can lime tailed to ohserre tho Teinark.sble diffcieiito 
in phisicnl ciheteuev cii different Tnclion races; and although there aici a 
niiinbcr of f.icfors, c’limotic and other, which play tlieir part m dcteriiiiiiiiig 
the-e Uiffereiircs, yet it has liecn shown by researclies carried out in this 
laboratory, and by Colonel JfeCay in Cnlruttn, that nutrition is tho chief 
iiinoiig tlirm. The differoiiccs in plisMcal pthcicncy of different races in 
iiuini have been dellnilcly correlated with differcntos in the biological taluo 

.oi foods which necessity, h.ibit, oi religions picpidiie has forced them to 
use 

Mnliiiitriticm is thus the most fnr-reaehing of the Causes of disease in 
Indio. It Is Olio of the greatest— if not (ht greategt— problems with which 
the inre-.ligator ot disease is faced. It is. too, the cliii'f among tho problems 
liieiug tlwnc* engaged ni ngncuHural resoatcU. The wltimate aita ot liotU la 
the same the ndcqwate nutrition of tho people. Bo fciv, thou, from rgri- 
tuitural and nufritioiinl research being carried out in isokited compartments, 
there slimdil be the closest eo-operation between thorn, to the ni'itual 
ttdsautnge of each and to the widening of scicnfilic vision 

2 It ia not niono in itgard to the human tubjeet Uni malnutiition 
evens slieh Jmrmtul effects. .Man’s domestic wiumnl- suffer no less than ho 
fiim-clt. It snfiices in Ibia tonnccUon to refer to the effect on cattle of 
p.ssiurage svhicli la deficient in certain mineral ingicdients. As an eyvannno 
of this kind tho now wcll-kuotm sffett ot deficiency of phosphorus in tho 
soil, nnd, tlieicforo, in tho vegetation, on the health of cattlo nml « 1 <*P may 
tie inentiontd. Such deficiencies evist in large tracts throughout India es, 
for instance, in tho soils of Bilmr. In India, unforfunatoly, millions of 
stock exist in a state of sonu-starretion. As ilrniight animals they are 
consequently iiicilic leut , and ns producers ot_ milk and inilk product'— so 
essential a' food for mankind — ^they are more inellicienl still. 

llicre IS, perhaps, no more important department of ogrieiiltoral and 
nutritionni re'earth than that wfaiili deals with animal husbandry; and 
liore I slionld like to oiaplinsiso tliot the proldems of animal hn<handrv nio 
also the problems of hiiinnn husbandry. 

3 Uumnn and nnim.sl inelBcieniyr is rcHccted in Iho aoil; in its impor- 
tecl initivalion; in inadequate mnuuiing: nud in crops scanty as to 
qunntitv and deficient as to quality. Too tew animals are kept by the 
cultnator, as tho gtanty segetation cannot suppoit them; and so There is 
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roturnod to the land too littlo of that organic matter, in_ the form of farm- 
yard manure, on which the continued fertility of the soil is so dependent. 
It has heen shown in icgard to plants, ns in regard to animals, that they 
cannot thrive, nor their seed attain to tho fullest “ reproductive quality 
unless they bo prowdod, in addition to tho mineral constituents of their 
food, with certain organic substances known as “ anximones These 
substances, which are akin to vitamins, are ns essential to ^ the normal 
metabolism of plants os vitamins ate to the normal metabolism of man 
and animals. They not only enable the plant to build up from the simplb 
ingredients derived from the soil those organic complexes^ required ns food 
by men and animals, but they enable it to elaborate vitomins without whici, 
these organic complexes cannot bo properly utilised by the animal organism. 
Auximoncs are produced in the soil from decaying orgonio matter by the 
Action of certain soil bacteria; and tho best organio matter for this purpose 
is farm-yard manure. So it is that such disabilities of mankind as are 
duo to iaiilty nutrition are sometimes tiacoable to the soil itself, whicli 
has become exhausted and unproductive of the best kind of food_ through 
improper attention and cultivation. Malnutrition, thus, pursues its liarm- 
flil course in an ever-widening vicious circle; tho cultivator is too often 
ill-nonrishcd and ravaged by disease which is commonly the result of Us 
ill-nourishment; his beasts are alike ill-nourished; while both toil wearily 
in a heartless effort to extract from the ill-nourished earth enough to keep 
them from starvation. The solution of the problem of malnutrition is thus, 
to a groat extent, one of improvement in methods of agriculture. 

4. Considerations of this kind led mo, in the course of tlic inquiry on 
which 1 am engaged, to attempt, in a way os wide as my limited circum- 
stances permitted, a study of tho soil conditions which influence the nutritive 
value oi tho commoner food grains of India. Millions of people in this 
country roly from generation to generation on a single cereal os the main 
staple of their dictaiy. It seemed necessary, therefore, to bo aware not 
only of those soil conditions which influence tho yield of grains but of 
those whicli influence their nutritional quality. This attempt was made not 
only because it was the logical outcome of tlio work on which I was engaged 
— ^aii inquiry into the effect of faulty food on tho causation of disease in 
general — ^but olso with tho object of widening the scope of nutritional investi- 
gations and of linidng them up with agricultural research to which they 
are so closely allied. The soil conditions which it was thought would^ be 
likely to influence tlio nutritive quality of food grains wore (a) the chemical 
composition of tho soil itself; (b) the mannrinl treatment to whidi it is 
subjected; and (c) irrigation ns compaiod with normal rainfall. So far my 
investigations havo not proceeded beyond tho experimental study of the 
effect of certain manures on tho nutritive value of millet and wheat. They 
arc, unfortunately, very tedious and tho output of work is limited by tho 
limitations of n single investigotor. Tho results already arrived at are, 
however, of interest. It has beep found in reg.ird to millet — n common 
food grain in South India — that soil on which it is ropeatodly grown,' but 
which has received no manure for many years, yields a grain tho nutritive 
value of which is so low that it may actually ho harmful to tho users of it; 
suggesting tho acguiiemont by tho grain of toxic qualities. It has been 
shown, moreover, that the nutritive and vitamin values of tho millet grown 
on soil treated with cattio or farm-yard manure aro markedly superior to 
those of millot grown on tho same soil when treated with a complete chemical 
manure. In regard to wheat it has been found that when it is grown on 
soil treated with farm-yard manure, its nutritive value is approximately 
ir per "cent, higher than when grown on soil treated with complete chomical 
manure. Tho deficiencies of tho wheat grown under the latter conditions 
lire duo in tlie main to an inferior content of vitamin A, that substance 
which is so essential in maintaining the resistance of man and his domestic 
animals to infectious diseases. In this work — svhich I venture to tliink 
provides an example of the advantages to be derived from collaborntioii 
between investigators of nutritional and ogiicultural problems — ^1 have hod 
tho active assistance of tho Dopartmoni of Agrienmno, Qovommont of 
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Madras, and of tlio ARiiculiurnl Ctu>misU on ilio stalf of tho A);r)ciillura) 
pollecc, Cuimbntoro, aitliout frhich it nould ]ia\o boon impossible io enrr; 
it out, 

S. Questions of irrigation— llio means to be adopted to prcs'Ont the 
slott but suro detei lorntioii of soil which js constantly being irrigated, and 
the con<c<iucnt dctcrioi ntion of the crops grown upon it — arc alike of 
interest to students of nutrition and public health and to those engaged hi 
agricultural resonreli. The posstblo hearing of theso questions on the 
tendency tounids intense innliina when dry crops uro gionn under canal 
irrigation is one of tlic most important of the public health problems await- 
ing solution. It has been referred to in detail in Mr. Albert Howard's 
Fresidcntinl Address, before tho Indian Sricnco Congress at lloinhny early 
in the present >cnf an address which brought into promiiicnec certain 
aspects of agriculture and their relation to disease which uro of tho utmost 
iniportnnco to this couitlr}. 

0. Among the mnnifold needs of India at tho present time not the least 
urgent are these:— 

(a) Tho wise extension of research on nutrition— plant nntrition, 

.immal nutrition and human nutrition — under broad-minded 
direction. These aro not diifereiit suhjocts hut the some 
subject- a continued story following a nninral and ordered 
sequence from its b^inning with tbo soil, through segetnbTo 
and animal hfo, to its final stage in tho man himself. In tho 
telling of tins story India should bo encouraged to piny an 
adequnto part. My experionro of Indian assistants has taught 
ino that nutritional research is of n kind which appeals to tho 
Indian possessed of tho necessary scientific education. For 
iny own part, I would dcsiro to ^co many such }onng Indians 
trained in its prosecution and engoged upon it under proper 
direction. 

(b) A second need is tho co-ordinotion of nil tho forms of research— 

nvilritionnl, mediral, xeterinary and agriculturnl— which have 
for their aim tho bettormcnl of tho licnith and physical clD- 
cicncy of tlio people of India. It is essential that those who 
aro engaged in agricultural research should bo aware of its 
hearings on public liealtli or vice verao. At tlio present time 
ninoli clforl is dissipated for wniil of such co-operation between 
rcsoardi workers. The matter is, liowovcr, beset with many 
dilCeuItics. I mention it merely to indicate its importance. 

It is, I believe, only by the extension of-rescarcli nlong broad_ lines, ^by 
its proper co-oidinntion, and by the cmploymont of tho best brains which 
India can heraolf provide, rhnt this country will obtain tlio highest return 
for money e\pended upon research. 
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Oral Evidence. 

A.743. The Chairman: Colonel McCnrn'son, yon aro a Member of tho 
Indian Medical Serrico and yon aro in charge of tho Deficiency Diseases 
Inquiry, irhich is under tho Indian Hcscnrch Fund Association, at ’the Pastonr 
Institute, CoonoorP — ^Yes. 

A.744. Sometimo ago you provided tho Commission with a note giving 
on outline of the work on which yon arc engaged ; since then mv colleagues 
and I have Jiad an opportunity of visiting your Institute at Coonoor, of 
seeing your work and of having the advantage of an explanation by yourself 
of whnt you aro doing there; but wo were anxious to got somo facts con- 
nected svith your woi k and somo of your views and so wo hove asked you to 
come hero to-day. I undei stand from whnt you have already told us that it 
is your view that the Institute over which you preside at Coonoor, the Agri- 
cultural Kesearch Station at Coimbatore and tho Animal Nutrition Section 
at Bangalore, from tho fact of their relative contiguity, offer a great 
opportunity for the extension of your work in this Presidency? — Tlint is my 
opinion. One point is that T am not in charge of tho Pasteur Institute at 
Coonoor; I am a guest theio; I have my laboratories tlioro. But I feel that 
Madras is s'ciy fortunately situated for research svork on nutrition in all its 
br.anehes, human, animal and vegetable, because of tho nearness of Coonoor, 
Coimbatoro and Bangalore to oaoh other. 

A.745. I take it that it is your view that the general problems of mal- 
nutrition in man and beast bear very closely on the terms of rofcrcnco of 
4his Commission? — ^Yes, I think so. 

A.74C. I shall ask you to describe somo of your work in a moment or two ; 
nhat other work of this nalnro is being carried out in India at this 
moment ? — As far as I am aware there is no work being carried out> in India 
on nutrition at tho present time except svhnt I am doing. 

A.747. So that, so far ns nutrition in man goes, you are tho only olTicor 
engaged on research on an absolutely vital problem affecting tho svolfaro of 
300 million people?— Yes. 

A.74S. Aro you carrying on tho work ns n successor of someono else, or 
did you create tliis work yourself? — I created it. 

A.749. Have you any successor in view? — ^I know of none. 

A.760. If you wont to-morrow, would your work bo carried on? — ^Tlioro 
would bo no ono, so far as T am wwaro, who could carry' on, who has devoted 
his life to tho study of nutrition ns I have done. 

A.761. How many years hove you boon engaged in this work? — My work 
in connection with nutrition itself I started in 1013, just before tho^ War; it 
was interrupted by three years’ nciivo sorvioo; then I came back to it again; 
it was interrupted again owing to financial rotrenebmont and it has been 
finally re-cstnblisbcd Iff or 10 months ago. Every time I have gone the work 
has come to an end and has had to bo started afresh, oven to tlio making 
of my animal cages and so on. Right from bed-rock I have bad to start 
afresh every time. Personally I think that is a great pity. I feel ilinl this 
work on nutrition is of sueli vital importance to tho pooplo of this country’ 
that it ought to bo pnt on a pormanont basis. 

A.762. What basis do you suggest?— I suggest that there ought to ho 
established at once or ns soon ns possible nn institute of' nutrition wliich 
would deal with problems of nutrition in human beings, animals and plants, 
because nutrition is not a matter wliich refers only to tlio human being; 

I nutiition refers to men, animals and plants. 

A.7ff3. Would yon suggest that such nn institute should bo under the 
Government of India or under the Government of somo Prcsldoncj’ or 
Province? — Tliero in room for such on instUuto In every* Piusidonoy Ju this 
roiintiy. Thoio is room for anothor ono under tho Govornmonb of India, 
hly experience is limited to this Presidency, and as I said, this Presidency is 
particularly suited for tho work. , 
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^ suppose your own feohngs are that you are not very much con* 
cernod how' continuity is attained provided it is attained?— That is so. Mv 
business is to do tho work; it is tho business of others to see it is continued. ' 

A.755 ^ ou have no firm views as to w hether your own particular institute, 
if It could bo connected up with Coimbatore so far as plant nutrition goes 
and with Bangalore for animal nutrition, should bo under tho Provincial 
Government or the Government of India?— No, I am not concerned with 
that. 

A.75G. Have you sufficient space at Coonoor to extend? — ^No, I have not. 
I have got three laboratories^ there; that is all that is available there at the 
moment for work in connection with nutrition. 

A.767. Have you tho land upon whieh further buildings could bo erected ** — 
Thoro is a good deal of land, I undorstaiid, connected with tho Pasteur 
Institute .it Coonoor, if it is decided to mnlco that a centre of nutrition 
work, whore buildings could bo erected if they were necessary. 

A.75S. Is it jour view that Coonoor is an appropriate plnco in which to 
carry on this work? — ^I think it is an ideal place. 

_A.769. Are there any buildings in tho immediate neighbonrhood of the 
building at present occupied by jour animals and so forth, which might 
usefully bo leased or bought? — There is a vacant jam factory which is next 
to tho Pasteur Institute; the grounds of tho two institutions are side by 
side; tho buildings are eminently suited for nutritional work, but I under- 
stand It is the intention to apply them to some other purpose, ndth tho 
details of which I am not familiar. 

A.760. Official or non-official? — I only know this unofficially. 

A.7fil. The use of tho bnildings is to be non-official? — No; official. 

A.762. Now I think I may leave yon to give the Commission an outline 
of your work; I think it must bo an outline only, because plainly wo are not 
as a body concerned with tho detailed sciontifie aspect of tho work which 
you are doing at Coonoor, and I hope you will bring out if possible the 
direction in which man and beast inhabiting these areas are suiforing from 
malnutrition, and if possible indicate to tho Commission tho sort of direction 
in which within tho economic capacity of the individuals who are suffering 
from malnutrition some steps to remedy tho situation might be adopted? — 
By " malnutrition ” I mean the impairment of tho normal physiological 
processes of tho body consequent on tho use of n food which is deficient in 
quality although it may be abundant in quantity. The remarks which I 
have to make do not therofore deal with the problem of starvation or of 
somi-starvation which I recogniso as being also an important cause of mal- 
nutrition; I am dealing solely with tho quality of the foods in common use 
in this country and with their capacity thoroughly to satisfy the functions of 
food. The functions of food arc four-fold, 

(1) to repair tissue waste, 

(2) to supply energy, 

(3) to maintain the normal medium in which tho bio-chemical processes 

of tho body can take place, and finally, 

<4) to make these processes possible. 

My work has been chiefly concerned with the last of these, that is to say, 
with vitamins: subsianccs the function of which may bo compared to that of 
tho spark whieh ignites tho fuel mixture of a petrol engine liberating its 
energy. Tho spark is of no use without the fuel, nor the fuel without tho 
spark. I would like now to show you what are the etfects on animals which 
roreive an adcqnato diet consisting of proteins, fats, carbo-hydrates, salts 
and w'ater in proper proportions but w'hioh is lifeless owing to the want of 
these snbstances, vitamins. This chart (marked "A”)* ^ows that if rats he 
fed on a diot containing everything they loqnire. proteins, fats,' carbo- 
hydrates and salts, but without vitamins, they will not grow and after a very 
short time they become paralysed. Those are paralysed rats whieb have 

• Biguros and Cliavts follow after page IIG. Chart " A ” has not been 
reproduced. 
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been feel on nn otheimse adequate food which contained no vitamins. The 
enmo results follow in pigeons, men, monkeys and other animals, Ono of the 
chief foods in use in India and in this Presidency especially is rice. I should 
like to show you that rice is a fundamentally poor diet; it is a diet which in 
itself will not support the human body in its fullest efficiency, although tho 
people who aic using rieo may be eating it in large quantity. In this chart 
(marked '* B ”) tho lower curve relates to n group of animals which havo 
been fed on an otherwise complclo diet containing no vitamins. To this diet 
I added ono gram of rieo so as to piovide the ncccssory spark, the vitamins. 
The nest curve indicates the rate of growth under those conditions. If 
instead of adding ono gram of rice 1 add ono gram of wheat tho dillcronco is 
oiiormoys. Hico is thoreforo a fnndnmontally poor diet, I next tried to 
ascertain why it is that rice is so poor; so I added vitamin A to it Tho next 
curve indicates tho rate of growth, I then added vitamin B, ond tho next 
curve t-hoits tho rate of growth. Yet I was unablo to mnKo it oqiial to that 
given by one griiiii of wheat, tho reason being that rice contains a protein of 
poor biological rnluo and is also veiy doliciont in cortaui substances such as 
mnngntieso which is very important for giowth. Horc is tho chart (marked 
" O ”) of which 1 havo shown the original photograph. If now I tnko a diet 
which is complete in every regard, proteins, fats, enrho-bydratos, sails and 
vitamins, and add to it a slight trace of manganese, as much maiigaiicso 
ns there is in wheat, wheat being particularly rich in it, you will see I make 
good to a gicat extent the dcficioney of rieo; that is to say, I hnvo got to add 
vitamins A and B and manganese before I make nco equal to wlio.it in nutri- 
tional value. This is exemplified in another way; hero is n chart (marked 
“ 1> “) which ropicsenfs the diffcronco in iiutritioiial values of certain grains 
in common use in India. This ono is wheat; those curves rcprcsoiit cholam. 
and euinbu, two grains in common tiso in this Presidoney, this ono represents 
paddy. Tho two rnls at the bottom represent tho ditforonco between a wheat 
rat and a paddy rat. Wlicn tho (loinmission did mo the honour of visiting 
my lahoratorj', they saw there nn experiment dealing with tho relative values 
of the national diets of India tested biologically on groups of nninmls of the 
same original weight, Theso diets are ropresentntive of different peoples, 
Siklis, Jlahrnttas, Pntlmns, Gurkhas, Kanarcso, Bengalese and Madrasis. 
You will see on this chart (mnrhed " K ”) that tho diet of tho wlieat-cnting 
people of the north w’ho also take a great deal of milk, huller and ghi, far 
surpasses in value that of the riec-enting people of the south. Tho upper 
chart shows the distribution of leprosy in this country. You will notice tlrnt 
tho greatest prevalence of leprosy is amongst the people who use tho poorest 
food whilo the least prevaleiieo of leprosy is iiinongst tho people who mo 
tho best food. 

I hnvo elioson leprosy to represent and emphasise this particular point, 
but it is not only with regaid to leprosy that this is true; it is true with 
rogaid to other diseases, ]'’or e.xomple, the denth-rnte from eholcra in Madras 
is 40 times gi eater than it is in tho Punjab. Ohiof nmniigst tho discni'es whicli 
these deficieucies in diet enuse nro diseases of tho gastro-intcliiinl tract. 1 
800 ft cm the report of the fiurgcoii-Qetmrnl with tho Govoriiment of Madras 
for Insl year that there were no loss than 9,500,000 aUmidancrs at tho 
liospitals and dispensaries of this Presidency, In the touno of my work, 1 
have piodiiccd in animals nciito gastro-intesliiml diseases like diiirrhcea, 
dysentery and so on, and ehronie gnstro-inlcstiiinl diseases like dsspepsia, 
dili.tntion of tho sloinach and folitis, ^Of thoso 9,500,000 nttondancoh at the 
hospitals and dispensaries of this Piesidency, I calciilnto that no less than 3 
millions aio ill-noiii ished, and nro suffering fiom diseases which me dneotlv 
or Indirectly duo to malnutrition. In this elmrt (marked ** F ”)* you will 
see whnt the effect of a peifettly goad diet is on tlio gnstro-iiilostinal Irnot of 
a monkey when that diet has been killed by nulo-clasiiig in a tempt i.ihiro of 
330'* O. for an hour and a half, which has had tho offeet of dcstroving tho 
vitamins. This i* the gastro-intesfcin.rr tract of a hcaUliy monkey which ivns 
Hs-ing in tho junglos of JMndras 3 or 4 days hefoie I put it under eX)ierirtent, 
The lower eluiit siiows wliot tho offeets of the dovitaminised diet nro. 
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There is groat dilatation of the stomach, the colon is conTcrtod into nn inert 
bag, causing chronic constipation and all the criU nhich result therefrom. It 
IS not only with regard to food deficiencies that this work of mine deals, but 
also u ith regard to diseases arising from poisons contained in the fond grains. 
Yon will see hero a picture {marked "G ”)• of three: n man ond two boys. 
The man is of magnificent physique, from Hnnsa, where lives probably ono 
of the finest races of mankind. Ho and many otlicrs wore transferred in my 
time as Agency Surgeon at Gilgll to a new tract of land, where the wheat 
grown uas of sery poor quality and tlicrcforo they had to grow n votch called 
laihyrm mhvus with the result that they suifored from Icathyrism, wliich 
causes a kind of paralysis, and has paralysed these snbjects from waist down- 
wards. Nutritional work docs not deal only irith deficiencies in food. Hero 
IS another chart (marked " H ”), wliich illnstratcs the difforonce botueen n 
Sikh diet, illustrated by the upper curve, and n diet which is in common uso 
among the poorer Europeans, both in this country and nt Homo. I took two 
groups of animals of the same initial weight and one of them I put nn a diet 
consisting of milk, green vcgcinhlcs, butter, fruits, srholo nbent bread and 
occasionally meat, you will see that they did very xicll, whereas the animals 
that were fed on the poorer European diet did very badly. That diet consist- 
ed of uhito flour (ubite bread), tea, sugar, morgarino, iam,_ potted moat and 
boiled vegetables. Tho potted meat and margarine contained such preser- 
vatives uhich arc non in common uso, namely boracic. acid, sulphurous^ acid 
and f ormal-deliy do I iiisli to omphnsiso that the Eerond group of animals 
died from two causes, gastro-intestinal diseases and lung diseases. Iiung 
diseases arc among the most common diseases in this country. Von nil] see 
in this chart what you might call for the purposes of explanation the Sikli rat 
and tho poor European rat. Not only does tlio poor European diet give ri'o 
to those contiiwons, hut it also produces now growths in tho stomach, uliicli 
I am investigating nt the moment, and which may bo, although I nm not 
prepared to say so at present, tho beginnings of cancel . Y'ou can see wlmt 
tho appearances of tho tuo groups are in this picture. , * . , 

Tho next picture to which I would like to refer shows the euccl of 
white flour, wliich is nowadays being so commonly used not only outsido 
this country but also in this country. These animals wore fed on the 
usual diet wliicli contains overythlng except vitamins. Ono group was given 
1 gramme of white flour, tho other 1 gramme of whole wlic.-it flour (atra) 
to supply tho vitamins. Yon will see that the former did not grow, wlieroM 
tho rats whicli wore given 1 gramme of 1111010 wheat did grow, but in tbo 
former case inunedintely I added the s-itamm, they grow so quickly that they 
overlook tho others. I show here one of tho animals that were getting the 
wheat, ono of tho animals that wore getting white flour, and a paralysed iim- 
niol thol was gotting tho hasnl diet only. At this point I odded vitamins and 
you sec from tho chart (marked “ H 2 ”) how rapid tho giowtb was In con- 
nection with tho susceptibility of mankind, when they nro so fed, to disenso, 
I should like to emphnsiso in this chart that men living nt this love! have but 
a short race to run before death overtakes them, if they bo infected liy’ some- 
thing like cbolero or dysentery, whereas if bettor fed, they hove a much better 
chance of escaping death. Tho next Ulustration (marked " 1 ”)* contoTO 
life-sizo pictures of stone in tho bladder, which I have produced in nnira.sls by 
feeding them on n faulty diet. I wish to romork that this is one of the 
di^QUhOs in this country ■nhicli is *‘0 pronlrnt nnd ■which ennsos nn inunense 
amount of distress; 1 haic succcodcd in producing it in aniranls, and tlier^ 
folo J hope to sucr(y*d in doing oway with it in man if people arc only nhl© 
to feed themselves piopcrly. J have already drawn your attention to the 
ftindamcntnl jiovoity of rioc as a food. In addition to this poverty of the 
grain as it cnines from the field, it is subjected to nil sorts of mifling ond 
polishing processes. This chart (marked *' J 1 "> represents groups of nminnls 
Jed on the samo rice which was apccinlly grown for me by ihc Agricultural 
Department of the Govornmont of Jfndrns; and whicli has been suhjccted to 
tho sarious milling proiosscs. Tho first curve shows the effeet of n diet of 
(he original poddy ; it dees no mor e thon just siippoit the aniinol at moin- 
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<>cnance level. ‘WTion the rice is par-boiled, it jnst fails to support them at 
xDaintcnnnce level. In connection with this failure to support them at main* 
tcimnco level, it fails to keep them in health; one of the chief complaints 
from which they suffer is eye disease. In this Presidency alone there were 
no loss than 835,000 people attendances at the hospitals and dispensaries for 
eyo diseases; that is to say 1 in every 60 of Uio whole population. 

A.T63. Professor Ganguleo: That is duo to tho deficiency of vitamin AP — 
A great part of it is dtio to the deficiency of vitamin A. Tl'hon yon proceed 
to polish the rice, you greatly reduce its food value, until you got the 
highly polished rice which is so widely in use, and is quite incapable^ of 
suppoiting life; and unless it is supplemented by other articles of diet, 
health cannot bo maintained. 

A.764. Sir Gango. liam: Polished rice is rather a Itixurj* for European 
eountiics, is it notP — ^Yes, it is, but I do not think European countries are 
as yet very much wiser ivith regard to food than wo in the East. This 
chart will illustrate to you bow tho disease of beriberi occuis in this Presi- 
dency. Beriberi is a disease which is peculiarly tho property of tho jVIadras 
Presidency; it occurs on the East Coast of Madras, and practically nowh^e 
else in India. You see in this chart (marked “ J2 ”) the food value of rice 
subjected to high polishing. No man lives by rice alone; he has to take 
gram or dal or something of the Iriiid ; in this Presidency the people usually 
take something like 2 to 4 ounces of dal. 

A.766. Dr. Di/der: What kind of dal? — ^I am not sure, but I think it is 
fur dal. Animals fed on a diet which has the nutritive value of the highly 
polished rice uill not develop beriberi. Beiiberi is due to the insufficiency 
in tho diet of a substance called vitamin B; it is only when the insufficiency 
roaches a particular point that beriberi occurs. Paradoxical as it may 
seem, a little vitamin B is necessary for the production of beiibeii, 

A.760. The Chairman: Otherwise tho man dies of starvation before ho 
gets beriberi P— Yes, ho dies of a specific form of starvation. This is a chart 
(marked “ L ”) which illustrates tho relative values of various rices in use 
an India; they vary tremendously. Hero is another chart (maiked " M ”)* 
which introduces another phase of tho subject, that is to say deficiency of 
certain mineral elements. Doflcionoy of iodino is an important cause of a 
•certain form of goitie and of its sequelaj, namely, cretinism and hairless 
disease which is common in certain animals, for instance, hogs and goats. I 
do not know whether hairless disease occurs in India or not. I have been 
able to produce cretinism and hairless disease experimentally in animals. In 
the middle chart, wo have an example of another influence of vitamin defi- 
ciencies^ that is to say, groat susceptibility of both man and beast to infection 
in consequence of those deficiencies. In this particular instance tho disease 
produced was Epithelioma Contagiosum, which is a_ disease that affects fowls 
and other birds. As 1 see the Commission is_desirons of ascertaining the 
extent to which the keeping of fowls could bo introduced in this oountrj', I 
would like to point out that one of tho diseases from which they are liable to 
suffer is Epithelioma Contagiosum and they will suffer from it unless thoy 
ore properly fed. Here is a chart (marked " N ") wlridi illustrates the com- 
pleto eradication of goitro from a school in consequence of the researches that 
havo been carried out in my luboratory. The nest chart (marked “ 0 shows 
tho effects on the gastro-intestinal tract of faulty food deficient in vitamins, 
The eross-sortion of tho large bowel is shown hero, and you will also see a re- 
presentation of the normal large bowel, which is provided with a very 
intricate nouro-musoulnr mechanism. The specific effect of deficiencj’ of vita- 
min B is to interfere with this mechanism so that the gut becomes converted 
into an inert bag which cannot empty itself and becomes subject to disease 
in consequence. In this chart you will bo able to see tho differences between 
the healthy and tho diseased colon. Groat atiopliy has taken in the latter 

A.Vo7. Sir Ganga Pam: Has food anything to do with the increase nf 
tuberonlosisP— Dr- Muthu of this Presidency is tho gie at authority on tuber- 
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culosis in India, and ho is convinced, after haring spent a lifetime working 
sn it, that a contributory cause of tuhcrculosis in this and other Presidencies 
in India is malnutrition. 

A.76b Is impure air a factor?— This factor comes in; I do not wish to bo 
understood to say that food is the cause of every disease, but faulty* food 
deficient in the vitamins is the foundation on ivliich manv diseases are 
built. Its chief effect is to cause depreciation of cellular function throughout 
the body; and depreciation of cellular function makes it possible for patho- 
genic organisms to grow in the body; no pathogenic organism will flourish on 
healthy vigoious tissue. I a ant to emphasise strongly that there is no single 
factor so important to the uoU-being of any people ns a v\ ell-balanced, 
nutritious diet. 

I non refer to the chart marked “ P." As an outcome of this work, wo 
must, of necessity, come back to the soil. So, in the course of these investiga- 
tions, I found, for example, that rice grown on the East Coast of Ma^ns and 
the same rice grown on the West Coast of Madras diffcicd in nutritive giinlity. 

I then tried to find out what tlio cause of that was I thought it might bo 
duo to diffcronces in the soil and one of tho first things wo investigated in 
coll.iboration with the Agricultural Beparimont of this Presidency was the 
effect of mnnurial conditions on tho nutritive value of wheat. I will givo yon 
an example On this chart one curve represents our basal diet containing no 
vitamins; tho next curve represents tlie basal diet containing vitamin A; the 
next cutvo rcpiescnts the basal diet containing all vdtamins; and tho last two 
curves represent tho basal diet plus one graniiiio of wheat which h.is been 
grown on soil manured with cattle or chemical manure. One gramme of 
wheat giovm on soil manured with cattle manure gave a rate of growth which 
is approximately 17 per cent better than that of wheat grown on the same soil 
with aitificial mineral manures. Bnt tho point I should hko to stress hero is 
this: that wholo wheat, however poor it may bo, is a magnificent food; it is 
bettor than cod-liver oil and marmito pnt togotber. Before I leave this anh- 
ject, I should say that subsequent experiment revealed that tlio reason why 
cattle manure wheat is better than diemical manure wheat is because of a 
deficiency of vitamins in tho latter. This chart (marked "Q”) relates to 
experiments of a similar kind with millot. But the oxpciimonts were of a 
different order. I took first of all a diet of poUslicd rico such ns that dealt 
with on a previous chart. I fed groups of pigeons on this polished rice. 
Then by adding millets from various sources, I saw to what extent these millets 
were capable of pi eventing the animals declining in weight. Hero again w o 
find that millet grown on cattle manured soil has _n greater capacity for 
preventing loss of weight than that grown on clicmical manured soil. Tho 
curious thing in this oxpciiincnt was that millet grown on soil which had 
received no in.^nuro at all for a long time wn-> actiiallv harmful. The last 
piece of work which 1 have been attempting to do, and which Is ns yot in- 
complete, I show jon mainly to illuslrato tho cxtrnordin.iry width of rango 
that tin's woik on nutrition has. This chart (marked “ B ") illustrates tho 
1 esnJts so far of an cnqiiity into tlie effect of various kinds of irrigation on the 
nutritive value of wheal. At present tho exporiments are incomplete, hut 
there is one point to vvliioli I might refer. It lias been suggested that con- 
tinued old c.vn.il irrigation reduces tho nutritive value of wheat This 
cxpeiimcnt has hcon going on for 75 days and there is no proof that old 
canal irrig.ation does influence tho nutritive quality of wheat; hut tho 
experiments are incomplete and I am not yet prepared to giv e an opinion 
with regal d to it. That is a vorj biicf outlino of the kind of woik wo are 
doing at Coonoor. 

A 709. Ptofes^or iJaapvfrc; Wiat about paddv? Tho irrigniiott in this 
Presidency is mostly on paddy?— That I do not know yet; this work has 
only just begun. 

770. The Chairman " Colonel McCarrison, we are greatly obliged to you 
for the vor> interesting account of your work which you have given us. I 
think Wo must resist the temptation to pursuo you into tlie thickets of 
physiological disputation, but I think my colleagues would like to ask you 
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one or two questions based on our toims of reference P — I may say so, 
when you did the fionour of visiting mo at Coonoor, you nlso asked me 
whoUier I would also say something to the Commission on the effect of 
mnlmitrition on animals. I am perfectly prepared to do so, should you 
wish it, 

A.771. I think wo should liko to hear that now ? — J can do that very 
quickly. In these observations I am now going to make, I am not dealing 
with the effects of an insufficiency of food on cattle; I am dealing solely with 
the effects of a faulty food, a food whidi is in itself incapable of fulfilling the 
iuuctions of food, on animals which do not receive, for example, a sufficiency 
of minerals in the food. So far, rescardi on stock has been c.iriicd out mainly 
from the point of view of deficiency of mineral elements, ivhile research on 
man has been mainly enriiod out from the point of view of deficiency of 
yitamins. li is a most excellent thing that it should he so, because the result 
has beon that one branch of nutritional research has gone along one path 
while another branch has gone along another path; and tlioso two paths must 
eventually meet; it is absolutely jiocessaiy that they should convorgo and go 
along tbo same road. Therefore, there is very much that those engaged in 
nutrition reseat eh on animal nutrition can learn from us and very much that 
wo can leaiu from them. The chief effects on animals so far studied are 
those duo to deficiency of certain mineral constituents in natural pasturage. 
Animals become poor, small sissed, and low milk>yielding in the case of cattle. 
I showed in the year 1918 that the milk which the cattle produce and the 
butter which we get from the nullc are, in consequence of tlio poverty and 
drj’ness of the fodder, lacking in one of the vitamins, vitamin A. The general 
effects of deficiency disease in stock animals so for elicited are these: A 
slow rate of growth in young animals which is due chieflv to a deficiency of 
calcium and phosphorus. I understand that there are these deficiencies in 
the soils of Bihar and the West Coast of Malabar, though I know of very 
little work that has been done on this subject in India. Secondly, the animals 
are slow to attain maturity. Thirdly, tlieio is a marked tendency for stock 
to decrease in size; the stock tends to remain at a size which is proportionate 
to the food available, just ns has happened with regard to children in llussia. 
Pourtlily, tliere is a high mortality, which is due no doubt to increased 
susceptibility to infection. Fifthly, the milk>yield is low in cows and the 
quality, that is to s.sy, its vitamin value, is also low._ The birth-rate tends 
to bo low; sterility is fairly high. The canyiiig capacity of cow's is reduced, 
tliey have poor coats, and they suffer from skin diseases. There is an 
abnormal craving (pica, as it is called) for various things such ns hones, 
a condition which is known as ostcophngin. They nlso cat earth, mud 
and very often in this countrj’ they eat things that are svorsc than mud. 
They have a great craving for salt and salt licks. I am not sure whether 
it is So, but I am told that some of the goat herdsmen in certain parts 
of India actually take their herds in the morning round the village to 
play the part of scavengers. T would now liko to refer to the effects 
of specific deficiencies. One of the first of these is want of iron. That 
gives rise in pigs to a disease which is called McGowan’s disease. It is not 
necessary' to go into the symtoraolc^y of this disenso. Deficiency of iron also 
causes great emaciation and aiuemia, a condition which is common in certain 
parts of New Zealand. Then, want of iodine nlso, as I have said, gives rise 
to goitre and hairless disease, ox.smp1cs of which I have shown 3'ou ns having 
been produced in my laboratory. Want of iodine nl'o impaiis the capacity 
of the animal to assimilate calcium and phosphorus, and so the hones become 
soft. Want of ifiiosphorus in the soil loads to osleomalacia, which is soften- 
ing of tlio bones, poor hones, fragile bones, swelling of joints, stiffness of hind 
quarters and lameness, n condition which In South Afrion is called Styfsieldc, 
Want of phosphorus also causes craving foi bones. This craving for bones 
loads the animals to look for bones in decaying carcasses. In these docoj’ing 
carcassas they find an organism which produces a very virulent toxin whicli 
gives rise to a disease known in South Airica as Lamztehte. That disease is 
due to the products of the haclc^a wliidi live in the decaying bones; the 
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bacterial toxins are the actual cause of the disease. It is the want of phos- 
phorus that causes the animals to eat these hones. Another cause of disease 
m cattle is cant of salt, chlorine and carbonates. This is a summary of most 
of what IS knonn at the present time as to tho effects of malnutrition in 
the causation of disease in animals; no doubt there is much more to he dis- 
covered if no look for it. 

A.// 2. StT GonQd Hum. Wliat disease would 3 on expect to arise merely 
from want of salt? — should expect emaciation and slowness of growth. 

A.773. In milk animals does it decrease tho quantity of milkp — ^Now you 
are asking me of matters of which I Lave no personal experience, hut from 
tho knowledge I have of experimental work I should say it would lower 
the capadty of tho animal to produce milk. In addition to these diseases, 
there are others which arc the result of infection by micro-organisms conse- 
quent upon a state of malnutrition. One of these is called Saroospiridia 
or scrapio in sheep. Another condition which is common in sheep and 
goats is pernicious anmmia, a condition which I liavo sncceeded in pro- 
ducing 111 the laboratory. Finally, thero is the condition, which I have also 
produced, of hog cholera. Tiicse aio some of tho diseases which arc known 
to provail in other countries consequent on malnutrition; that is to say, 
consequent on the consumption of a food wliidi is of poor qnality. 1 do 
not know to what extent they prevail in this country, hut I have given 
j’ou the list so ns to emphasise the \cry groat importance of rcscardi on 
animal nutrition. It is necessary to ascertain to whet extent tiieso diseases 
do prevail in this countrj’. 

A.774. Sii Benry Lawrence; Is nutrition work on similai lines being con- 
ducted in institutions in Europe? — Yes, very largely. 

A.776. Whore ^ — ^Well, of course Cambridge is the centre of it. Sir 
Gowland Hopidns is the father of modern nutrition, and his work is being 
carried on there w ith great vigour. It is_ also being dono at the Eowett 
Institute in Aberdeen and at tho Lister Institute in London. Ko doubt there 
are other places which escape my ^memory at tho moment. Thero are at 
least four or five centres of nutritional work England alone where tho 
population is something like one-sixth of what it is in India. 

A.776. Sir Ganna Fam IVhat are the journals or pamphlets in which they 
publish the results of their labours** — All_ tho work dono on behalf of the 
Indian Eosearcli Fund Association is published in the official journal of tho 
Indian Bescarch Fund Association. 

A.777. Mr. Kamat: Are not the Japanese also doing tliis kind of re- 
search? — ^Yos, they are 

A.778. Sir Benry Lav; cnee: And in tho United States? — Yory much. 

A.77D. The Bockefoller Institute has taken it up^ — The Bockofeller 
Institute has not done so much ns McCollum nt the Johns Hopidns Institute, 
When I was in America I was greatly impressed by the work that was being 
done, especially nt the Johns Hopkins Institute. McCollum is of coarse one 
of tho chief names in connection with this work; his book on the Eubject is 
one of tho standard works. 

A.760. And in icgard to nutrition work on animals aro there similar insti- 
tutions? There is one just being started in Edinburgh, I 'think? — Yes; and 
there is one which has been going in Aberdeen for some vears, which has been 
doing good work. 

A.781. Do they carry on experiments on rats and other animals? — ^Most of 
the work on human nutrition is done on rats because the rat is an omni- 
vorous animal, and the life of the rat being short one is able to study it from 
the day of its birth to iJie da.v of its death, a comparatively short period of 
time. If wo had to uso larger animals, such as monkevs, it would bo im- 
pinsiblo to got the w ork dono in a rcasonablo time, .Ul that has been found 
out with regard to rats has been shown to bo applicable to man. 

A.782. It has been established that the results obtained from rots aro 
applicable to 01011 ** — Yes. For instance, the work on rickets has been dono 
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on rat^ and dogs, and ib lias lieen directly applied to tho great benefit of 
Jiuinanity. 

A.783. In tho greater part of India, is there n snfficioncy of ntillc in the 
diet?— I wish to bo very guarded in any nnsiver I should give you, because 
rny experience is mainly a laboratory onej but from what I Itnow, I should say 
that there is not nearly enough miUc in the diet of tlie people except in that 
of some of the betler class people in tho north of India. There is certainly 
not nearly enough milk and milk products in the diet of the Southern peoiilo. 

A.784. Tho superior physique of certain races in tho north may bo con- 
nected with their having a larger provision of milk in their diet? — It is 
connected with it, that is my opinion. I should say it is duo to tho combina- 
tion of wholo wheat, milk and milk products. 

A.785. You attach a considerable value to the item of milk? — Very great 
importance. 

A.78G. Therefore it follous that one of tho greatest piobloms of India is 
to secure sufficient provision of milk in those Froiinccs whore it is now 
deficient? — That is so. 

A.787. You attach great importance to that? — Very great importance. 

A.788. You have mentioned tho enso of goats being fed in tho surioundings 
of villages. Cattle also oat excreta? — Yes, I have soon them do it. 

A.7S9, Docs that linvo a dclctoiious effect on their milk? — That 1 do not 
know from personal experience, but I should imagine it would. 

A.790. It would be possible to ascertain that? — Of course, anything is 
possible of that sort, provided we have tho means to do it, tho lahor.atory 
facilities and the stoiT. • I 

A.791. It would not bo without a certain value, for I liave known ii town 
which depended for its sanitation on tho cattle eating OKcrctn, and it 
was definitely put fonvard by the municipal council as being tho best 
form of sanitation that they could think of. Yon would not agree with 
that?— It is certainly one way of carrying on eonservanoy woik, but what 
the effect would he on the cattle would ho a very interesting thing to find 
out, because if thoj’ were at the same time deficiently fed they must suffer 
from nil sorts of infections, infecting tbomselves from the excreta. 

A.792. And lli.-it infection may he passed on to tho milk? — Certainly, it 
might quite well ho so. 

A.793. It might be a very important subject for investigation P — ^II might, 
yes. 

A.79i. Amongst the results of malnutrition can yon trnco sterility? — It 
has been so traced in other countries and ns a matter of fact tho first rofer- 
enco to it omanntod from my own laboratory. In feeding animals in this 
way on diets exti emely deficient in vitamin B, I noticed in 1918 that atrophy 
of tho tostos was ono of tho earliest cffocts. During famines and war, sterility 
in women and failiiro of the menstrual function have boon recorded as ovi- 
donco of malnutrition. TVliicli of course was half-starvation also. 

A,79j. From that it would follow that any section of tho papulation who 
suffer from half-starvation would be deficient in reproduction? — Not neces- 
sarily so, because it depends upon tho respect in which their food is deficient. 
For example, in order to produce that effect their diet must he deficient 
in a vitamin which is now being called vitamin E, Vitamin E is quite 
abundant in such things ns uhent, paddy^ and other cereal grains and in 
greon loaves, meat and fats; in fact it is in cereal grains that it is chiefly 
found; so that I would expect to find sterility more common in people who 
aro subsisting, say, on white bread, than I would in people who aro subsisting 
on a home piovidcd paddy diet. 

796. Dr. Kydrr: Taldng the case of Eskimos, I would imagine that they 
irould. not cat much cereals? — No. 

A.797. And I think uilh them there probably^ is a diminution of this 
'power.* — That race is said to bo dying out 'bo a considcrablo extent; but there 
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aio maii^ causes One of them is infectious diseases, tuborcnloais and so on. 
But all tlirse vitamins are so uidelv distributed in iiatuio and in flesh foods 
that Kslsimos ulio aoiild bo eating blubber ivoiild probably got plenty of them. 

A. 798 That aoiild bo fat** — Yes. 

799 Do sou think iitaiiiin H nould bo present in blubberP— I should 
think It vonld, but 1 h.iso never investigated that substance. 

A 800. The Kskiinos lue in a part of tho svorld ubich is not very 
populous P — Then food of course is very limited in choice 

A 801, Sir IJenni Laterenre- We \icro just discussing tho ninlmitrition 
iihicli appears to exist in the padds diet. In that diet there is iitaroin E? — 
Yes. » 

A 802 So sou may possibly find a combination of an excessive power of 
goneratinii with a soiioiis condition ot stan’ationP — 1 could not answer the 
question, I liaie not got enough information 

A 803 It niiglit possibly icsiiltP — I should hardly say excess of power of 
rcprodiieiiig the laco, but I should soy, more properly perhaps, very little 
impaired capacity to roprodiiro tlie^ raco might exist with certain forms 
of malnutrition 

A sot. But we are finding at the present time, are we not, that there is an 
excessive power of geiieiation among the C.3 population? — .Vpparcntly that 
is so, but J myself liavo not studied ibo subject. 

A.80i. Is It possible that any particular kind of diet may lead to stori- 
hljp — ^^'es that is quite possible. Diets which are dcfiiiont in vitamin E, for 
oxainplu, will cci-tainly lead to sterility. 

A.80C. It can be induced? — It ran bo induced in the kiboratoryj I can 
indueo it myself at will, souictimes I find that my rats reproduce more 
quitkly than I can dc.il with them; n-liat I do then is simply to rednee tho 
amount of luillc and butter wliirli they aro getting and thev stop breeding, 
or at least they do not breed so fast. 

A.807. Sit Gnnija Tiam: Has the nature of food anything to do with the 
disparity of male and fomalo birthsP — I do not Icnow. 

A.80S. Have you ever studied tlint^— No, 

A.809. The dispaiity is «o gieat in different Provinces? — Yes. 

A.810. In the Punjab, for iastance, tho percentage of male population is- 
mueb more than that of female population? — ^I ran qiiito see that you would 
bo very iiiteiestcd in extending tho study of nutrition in this country . At 
this incoting 1 am locciving ninny suggestions from tho various Commissioners 
which emphasise tho groat inipoi lance they attiich to the oxtension of this 
work. 

You s.iy there is want of caleiiim and phosphoius in the diet Of 
cattle. Wonhl gypsum be of anv u«e? — T should haso to lefcr you to tho 
voteniinry people for that soit of infoinintion I base just made a siunmary 
of the diseases from which cattle suffer for your information. 

A.812. Does iiiaiiganesc exist in niiy other cereal which can bo eaten with 
rice? — Yes, it is very widely distributed in nature. If you aro interested in 
it I can toll you where it occurs ; it occurs in cabbage leases, turnip leaves, 
asparagus tops, Icelts, garlic, onion, fruits; ornngo, lemon, strawberry, while 
W'boio wheat is pnrticul.irly rich in it. IrVhcnl bran contains ns muck as 3'9 
milligrammes por 100 grammes. Kstirontious in mv Inboratorv have shown 
whole wheat to contain <l'82 milligt amines pei lOO grammes. It also occurs 
in nnim.ll tissues, especially in tho oigans of thief functional eap.icity like the 
liver, pniicruns, lymph nodes, kidney, muscles ol the heart, binin and lungs. 
In connection w itb its occurrence in the pancreas, it mav interest you to 
know that it also occurs in the nctivo principle of the pnncren’=, insulin. 
Diabetes is an extremely common disease in this coiinlr.v and it is qnito pos- 
sible that the further study of the relation of manganese to the functional 
periecUon of the pancreas may throw great light on tho subject of diabetes. 
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A.813. Can deficiency of iodine bo made up by any specific vogotablo? — 
Ycb, it can bo made up. It is a enrions thing about these substances wliich 
'oxist in very small amount in foods (vitamins, manganese and iodino) that 
they aic all found to have inoro or loss tho same distribution in plants, so 
that if a man cats idcnty of green leafy vegetables and whole wheat, ho is 
not likely to sufior fiom iodine or other deficiency. 

A.814. Wien you say green leaves, do 3011 mean boiled or rawf — So far ns 
iodine is concerned, it does not matter whether thev aic raw or boiled. 
Perhaps better eaten in the raw state. 

A.8I0. T was told that iodino occurs rcr3’ largely in some herbs in tho 
Himalayas? — ^Thoro is very little iodine in the soil of certain Himalayan 
regions. There is a good deal of iodine in tho soils of tho Nilgiris. 

A.816. Sir Thomas 'Middleton: You mentioned mineral dcficioucy' in cer- 
tain parts in India, Bihar and Malabar. Woic these deficiencies asccitainod 
by 3'oursclf? — 'No. I learnt about the deficiencies in Malabar fiom Mr. Viswn- 
nath of the Agricultural Department of tho Madras Government. With re- 
gard to the deficiency in Bihar, I found a reference to it in an article pub- 
lished in tho Aorieultufol Journal of India in about 1917. 

A.817. You agree that almost nothing is known about mineral deficiencies 
in India? — ^Apnrt from tho work which Mr. Worth is struggling so courage- 
ously to do at Bangalore there is no work so far as I am aware being done 
on this subject. I have recently visited Mr. Wnrth and I am very greatly 
impressed not only by the magnificent work he is doing under very difficult 
circumstances but by the great necessity for the extension of his work on tho 
lines laid down by him. 

A.818. You are aware that Dr. Orr, who has specially worked on this 
subject, has indicated tho groat danger of mineral deficiency in tho lapidly 
growing animal? — Yes, 

A.Slfi. Docs that suggest to 3‘ou that if wo in India are cpiifo ignorant ns 
to the extent of mineral deficiencies, there may' be some danger in attempting 
to increase tho size of our stock rapidly by improving tho bulls? — ^Yes; it wifl 
bo largely' labour lost, because you may get an impros'cmcnt in the first 
generation and thereafter the cross-bred stock will most ccrtoinly dotcrioralo. 

A.820. Is there not a gre.at danger of death in tho first generation? — There 
is, I am speaking now from memory; I scorn to remembor having rend that 
the mortality among these eross-br^ animals is very much higher than the 
mortality' in the country'-bred animals. 

A.82]. That is tho particnlar point to which Dr. Orr drew our attention, 
It) tho recent roporc on Kenya? — Wns it? 

A,822. You said in connection with Ih'cstock much more work has been 
done on minerals than on vitamins? — Yes. 

A.823, Is it not the case that Dr. McGolhun started tho work on minerals 
and tlion went on to s'itamiiis? — ^Dr. McOoIlnm originally started wiili food 
mixtures generally; vitamins were only discovered shortly before the War. 

A.824. Within the Inst eight or ton years n great deal of work lins been 
done? — He first started with minerals and then wont on to vitamins. 

A.825, In Great Britain have you hoard of the work of Drummond, Zilrn 
and Golding? They aio working on domestic animals? — ^Wiey are, 

A.820, In fact tho work on vitamins wns much more substanti.'il in volume 
than tho nork on minerals until svithin tlio last two or three years? — ^WTlhin 
tho lost few yearn, especially in J923, Iboro has been n groat outpiit of work. 

A.827. InvoiHgaters originally began worlring on vitamins niid found ibnt 
sometimes vitamin wns not 11s important n factor as minornls ; they' switched 
on from sitnmin to miiiernls about 1923? — Quito so. 

A.828, Is it now definitely aocopied that vitamin 13 does exist? — ^Jt is n 
recent ni rival in the vitnniin field; it has hcoii accepted. 

A.829, You do not suspect that it is vitamin B? — My- own definition of 
‘ vitamin ’ is a p'ido one ; 1 moan by it all those substances in fond which 
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exist in very small quantities whether they are organic or inorganic of which 
we do not yet know the action. 

A.830. You have no proof as yet that old canal irrigation affects the 
quality of wheatP — Not ns jet. It is with regard to loamy soil that I made 
that statement. 

A 831. If no got such results ns have been got by you and Dr. Norris in 
Coimbatore, it is difficult to accept the view that canal irrigation would not 
have an effect upon the quality of the crop? — ^You think it would have on 
effect? 

A.832. Yes? — As I said, this nork is still in progress. 

_ A.833. Indirectly through its effect on the mineral constitution of the 
soil ?— Obviouslj' the qualitj’ of the soil and the kind of soil are going to have 
a great effect. We are going to find, I think, different effects on loamy soil 
and sandy soil. 

A.834. You used ono vorj’ illuminating word when you were talking of the 
addition of vitamin or the need for vitamin; yon referred to the “spark” 
of the vitamin being ii anted to make the rice effective I think the illus- 
tration IS a familiar one. Would you agree that if no use the metaphor 
of the car we might compare the effect of the nee to the influence of the 
petrol in the working of the car and the vitamin to the sparkling plug? — 
That is what I said. 

A.836. Then, you agree that provided the rice has tho necessary addition 
it IS a most valuable food? — ^Yes. 

A.636. Would jou agree, to use a common phrase, that ono of the reasons 
why wheat is so miidi more valuable universally than rice is that the one 
is more or less a fool-proof food and tho other is not? — That is a very good 
expression. Wliole wheat is a fool-proof food. Tho energy value of rice and 
wheat in equal amounts is precisely tho same. For instanee, one ounce of 
rice has a calorific value of 101, whereas one ounce of wheat has a calorific 
value of 103. But the difference in the nutritive value of tho two grains is 
enormous. 

A.837. Sir Henry Daitrencc; If a man oats wheat ho will find all the 
necessary elements for his nourishment provided ho takes milk. But if he 
cats nothing but wheat ho also will got ill? — Yes. In much tho same manner 
as if you give tho engine of your car petrol but not enough oil it irill get out 
of order. Similarly if you give a man only wheat, yon will cause him to 
get ill. You must have a natural balance in all these things. One of the 
great troubles in this country is that people^ cannot provide themselves ivith 
tho other substances to make good tho deficiencies of rice. 

A.838. If you have to put in this natural balance, I do not understand 
what you mean by “fool-proof? — Wlieat is in itself fool-proof; but it does 
not in itself constitute a complete food. 

A 839. You cannot injure it?— No, unless by making it into wheat flour, 

A.840. Sir Thomas Middleton: Is it not tho case that tho feeding of cattle 
and goats on village refuse is usually accepted as a proof of mineral defi- 
ciency? — It IS usually. 

A.841. So tliat wherever such a state of affairs is common the position 
ought to be closely investigated? — ^It ought to bo; it is certain thht there is 
a deficiency. 

A.843. Dr. Hyder; 1 want to put a few practical questions with regard 
to this matter of nutrition You said to the Chairman that j ou had no ono 
to whom j'ou could hand over j'oiir work. I wonder whether you are ac- 
quainted with the internal working of Indian IJnivcrsitics. Supposing our 
M.Sc.’s in Bio-chemistry, medical graduates, or agiicnltnral graduates, were 
placed under you for training, could you initiate them into tho methods of 
research, and go an ay with the confidence tliat they would carry on jour 
work? — Do you ask mo whether I could do this? 
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A.B‘13. No. I ask whotlicr you think that prnduiitcs uho como out of our 
Uinvcn>ities with Dpridcs in Jiio-cliomistry, Physiology or ^Icdicino could 
uiulcrtokc woik of llio kind adiich you arc carrying onp — 'My present opinion 
of such Indians ns have served undci iiio is that nutritional work particularly 
appeals to them, and pcr.sonnIly I nould he hopeful that amongst, say', every 
hundred men, •who uould pass through my lahorntory there uould bo seven or 
eight n ho 'would bo capoblo of undorlnking original research in nutrition. H 
should not e'vpcct to find very iiutny more. Ilut those hundred hevo not 
passed through luy' hands, and nntil you see a man woiking, liow he shapes 
and ivlmi thoughts arise in his mind when ho sees a piece of ivoik in front of 
him, yen cannot say how he will turn out. 

A.611. Is the University of Madras taking interest in your work? — I know 
that tho medical profession of Madras generally takes a sciy great deal of 
inlcxo<t in this work. 

A.S'ltJ. I wonder whether tlioy have a Oliair for nio-ehcmislry in tho 
Univer-sity of Madras? — I do not know: Trhotlior there is or there is not at tho 
present time, but a Chair for Ilio-chomislry is a very important addition to 
any Uniicrsity. 

A.816. Passing on to another point, you know' that soino Indians have 
taken to European modes of living. I was wondering whctlicr thev were not 
after rising from one pit going to foil into anothei pit P~MnTiv of them would 
be out of tho frying pan into the fire. 

A.817. You know that lemons are vciy' largely used in this country. As 
Mion ns people befotno Europeanised they lalte to nt’rated waters, surh as 
lemonades, and tinned foods, and also perhaps to polished rice. T was 
•wondering whether iho higher iiicidenco of disease among educated Indians 
WAS duo to their adoption of European woy's of living? — In answer to this 
question I would sifv •that each Commissioner who rross-osamiiies mo_ suggests 
other lines of iiulritionni research. In order to answer your question, H is 
necessary to extend tho facilities for the investigation of such nutriiional 
problems. 

A.Si6. For inslnnee, healiliy and big-honed students from tlie north who 
come from liioir villages and are drafted into these colleges and Universjtioj 
loso their vitality; Umt is my experience ns a tenelier in a Northern Univor- 
siiy, I was wondering whether the chnngo was duo to their adoption of 
European ways to some extent?— -That in one of the things whicli W'O will bo 
Very happy to ascertain for you provided you give us your help to atari an 
‘iustitttto of nutrition. 

The Chairman ; Probably Ur. Hydcr may bo content to know tbnt it 
niry not bo due to theh adoption of European customs; there may bu 
deficieneics "in th'eir diet not necessarily present in Eniopean diei. 

A, 819. TheJiaia 0 / /'arfakimedi.' You say beriberi is eoiifincd entirely to tho 
East Const of this Presidency; is it becauso it is a rico cating nronP — Yes; 
beitbcri occuro only within about 45 miles of tho roast in tho rico grownng« 
areas; it exists in the North East Coast of this Presidency, from Gnnjaia 
downw ards. 

A.P.'JO. Tliero are, of eourw, favourable climatio rondilions for tbe piodue- 
iion of tlio diKcoso? — Tho climotic eonditions nio certainly iavoiirable for iis 
prodiu lion, 

A 851. Have you got the full history of tlio beriberi disensof— "We have sue* 
fended during tho last year in pioducing Iruo Imribori^jn ray Inboralory ; we 
have had 175 e.stes of it produced in animals, and T think now wv can safely 
any that we know a great deal about it ; we ixirtainl; know how to provoiil jt 
but whetlior we shall ho nhlo io illnl the netuol raiisal factor of the dhonso 
remains to bo wen. it is not n mailer of vei'y great praetieal importance. 
iVhether we say Umt beillicri is duo to an nndiscovercil siibstanee X and 
wlietiier wo find that substance or not, wO eerl'iinly know how to prevent 
tiie disonXo. 

A.852. In ihrrn nnv objection on the part of tho department to have all' 
that published in tho vcrnueulars P — ^No; I think that is one ol the reasoh* 
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whj tlio work on tins subject should bo extended T there should bo n Publicity 
Deportment ns port of a Department of Niitrilion. All these tbincs whicli 
wo ascertain in the couiso of our work should bo put into simple language 
and widely published in the vernacular papers. 

A 853 C.\n it bo undertaken by any private individuals on application? — 
I sboiild think it can lioj 1 do not see anj' lenson uliy it should not be, but 
that IS a matter, of course, for the nuthoritios concerned to decide. 

A.851 Sii Jainet HlarKenna: I understand you are of opinion that the 
work joii aro doing at Coonoor and tho work that Sfr. Worth is doing at 
Bangalore and tho work that is being done at Coimbatore on nutrition should 
bo linked up? — ^Yes. 

A.SS.'i. Would yon liko that work concentrated in one institute? — ^Not 
necessarily so. 

A 856. You think it is possible to work up a link between the three exist- 
ing agencies? — Yes. 

A.857. Or uoiild jou prefer to have the srholo thing under one roof ? — I do 
not see any particular point in that; thoro is more room for expansion of tlio 
work ns It exists at picsent than if all the three were situatdd in tho same 
building. Por iiisianro, work on animal nutrition would have to go on being 
dono ill Bangalore, ns there is no spaco for it at Coonoor. Tho work on 
human nutrition would have to go on being dono in a reasonably good climate, 
becauso after all tlio output of nork is entirely dependent on tho man doing 
it, and he will do much better work if ho is in a reasonably good dimate than 
ho will if bo is in n bod one; that is the reason why I am doing my work at 
Coonoor; it would not suit mo so well to do it elscnhcrc, 

A.8o8. Yon would not like to ha\o a central institnto on nutritional 
research which would ho working through all these three hranclics as at 
present? — Yes. 

A. 856. The relations are apt to break down if wo merely link lliem up; you 
would linro no ohjeetian to railing it a central institute on nutritional 
research working in all Iheso threo hranclics ?— No, 

A.8C0. Have you suITiciciit work for yourself and a full-time Bio-chomist? 
—I have suflicient work for half a doren Bio-chemists. 

A.801. You emphasise tho very considerable pos«ibijity of getting capable 
young Indians to carry on this work, but the facilities for teaebing would 
not bo so great if tlio work is scattered in dilleront places os they would bo 
if jou bad a central institute? — Any young Indian taking up this work 
would have to lake up one department of it; if ho came to me, for instance, 
to do hiiiuan nutrition, he would probably stick to it for tho_ rest of bis life; 
bo could always visit the otlicr centres and sec whet is going on tboro for 
educational purposes. 

A.8G2. From that point of viow^ a scattored arrangement would not bo 
any good? — I do not think so; it is an important matter for instance to 
oxloud tho work at Coonoor. The jam fnetory is a building I wish to acquire, 
heeausc, as I told tho Chairman, it is very suited for work on nutrition, and 
it has been suggested to mo by tlfe Director of Agriculture of the htndras 
Piesidenoy, that it would he an oxccllcnl thing if the work which Mr. 
Viswanntli and myself aro doing could be carried on by a Bio^ibcmist of the 
AgriciiUnrnl Department, who, if he had the buildings of tho jam factory, 
could do so under my direction. 

.V,863, Tho momont yon have tho inm factory, jou hegin^hy pooling in 
that place one of tho connected hranclics of the work? — Not quite that. 
Their idea is that it would take the man a good year or more to learn how 
to do these experiments; it is not raorcly a case of having half a dozen rars 
and putting them in a cage; there is n groat deal to learn, and wkat he 
would do. would he to learn himself and so tearh others. That .vould be a 
means of spreading tlie work, ro tliat roiilino tciting of vegetable foods by 
biological assay eoiild then go on being cairied. out by an Agricultmal Chemist 
in otlior parts of tho Madias Presidency. ’ 
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A.864. AfcSUTOJng tlmt you do got tlic jnig factory, you would still retain 
Ooinibatoro and just oxtoiid your onti oporaiionsP — Yes, 

A. 8 G 0 . Froftsior Ganguhe: Apart from diseases that actually break out 
owing to dclicioncies in diet are you of opinion that any such dcficioncios 
leave the body defenceless against other diseases? I mean llie resiionso of 
the bodj' to immunisation? — ^That has been definitely piovon. 

A. 8 G 6 . Prom that 1 gafiier Ih.tt nutrition investigation will tlirow much 
light on prevontivo medicine? — ^Yos. 

A.867. You said in ansuer to a question pnl by the Chairman that you are 
the only research worker in India in this nutrition investigation? — Yes, tlmt 
is so. 

A. 6 GS. And this snlijcet of medical rcseaich is directly under the Govcrn> 
mont of India now? — I am working for the Indian Ilcsenrcli Fund Association 
which, I believe, is o private fund, and it is coiiiribiitcd to of course by tbo 
Central Government. 

A. 800. I know; apart from tbo reseat eh fund that you arc referring to, 
the whole question of medical research is under the Gororninent of India 
directly. I moan tho question of medical research ns n general subject apart 
from tlio Indian Fcsenrcli Fnnd Association? — There is no other rceonreb 
financed oscopt by the Research Fnnd Association, so far ns I nm aware. 

A.870. It is rather diflieult for mo to understand why tho Govcriimout of 
India has not taken adequate interest in thnt work ; is it laclc of equipment 
or lack of interest?— How do yon mean the Government of India has not 
taken nn interest? 

A,871. Beennso, yon say you oro the only research worker in India P — ^Tlio 
Gorornmont of India, T take it, has got other fi«h to fry ns well as nutrition 
research. 

A,872. Bo tho medical oflicers belonging to tho superior grades receive 
trnining in rcsenreli svork in dietetics? Do tlioso of them who come over to 
this country' get any training?— If you moan young memhors of tho I. M. S., 
nowadays they get intensive training. 

A.873. Before they come over to this country? — Yes. 

A.874. It is not lack of trained men? TVo e.sn get trained men for tho 
purpose, if you have tho institute? — Yon can get men who know tlioir 
A. B. C., they can rend, so to say; no man is trained niitil ho has been 
throngh tho mill and attempted to do the work himself. Research itself is 
difliculi ; what I mean is that there are several kinds of rcsoareh • the man 
may simply follow in the lend of somobody else. 

A,87{». And cannot Inko tbo initiative P— Yes. For lesearcli in tliis roimtry 
we want men v'ith imagiimtioii and enpnciiy for initiating it, 

/\.87G. Do yon suggest tlini Midi workers cannot bo found in tlie Miperlor 
grades of iho fcorvice?— No, I do not suggest nnylhing of tbo kind, 1 consi- 
der still that tiicro is no fnneiion of medicine which cannot be fulfilled by 
officers of Ibo service to which T have tho honour to belong, 

A.877. Do the Government of India send men abroad, oitlier to America 
or Japan, for IrniningP — They hometimes do.’ 

A.878. In 1923, 1 nudorstund the RocKefollcr Foundation made nn offer? — 
Yes. 

A<879. And iho Rockefeller Foundation is nn international organisation? 
—Ton. 

A.880. Willing io co-oporato with any body in nn.v country for the pur- 
pose of training in thia sort of nutiitionnl rcsonrcli. Conld you toll the 
Oommiesion wimt tho Government of India has done io avail itself of the 
unique facility oiTored by tliis international body? — ^That, I am afraid, I 
cannot answer, hccftiiso I have not haa any oxporioneo of tho Secretariat of 
tho Gbvornmont of India, oUd 1 do not know what they have done in ihi; 
matter. 
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A.8S1. You nro .innro of that offer? — con snore of it. 

A.8S2 1 think threo men «cio sent from this country? — Were there three 
sent? 

A 883 To the Johns Hopkins University; whnt linppcned to these men 
ulien tliev returned? — do not kiiotv; I think one uas Major Sholtey, ho is 
now nt tlie HnffKine Institute 


A h8t You .010 not iwnro of the conditions on which tlio Kookefcller 
h'oiindntion made thoo offers? — 1 am not. 

A 885 Tlicie was a proposal b\ the Governnieiit of India to start nutrition 
work in tins country, and it was suRpested to secure tlic sort ices of Professor 
Sniki of Japan, nro jou aware of that? — have licnrd that someiliinR of the 
soil was suRRcstcd His services nro quite uiinecessnrj . 

A 8SG Could you tell the Conmiission nl wliat stoRo the proposal nor 
rests? — I do not know at what at ape the proposal now rests; I know 3 havo 
not succeeded in finding tlio iiniiio of Dr, Sniki mentioned in nutritional 
literature. 

A.8S7. IIo is, I think, Diiector of the Imperial Institninin Tokio?— Yes. 

A.883 Is there niij definite proposal Imforo the Government of India with 
regard to >our woik, eitlicr for its oxiiansion or for its cessation? — Ono sends 
up one's pioposals for tho nest year in tho usual w.iy; that is all one knows 
about it 

A.8S9 You aio assisted in your work bj a iiiimher of Tiidijiis.® — I hate 
llireo assistants 

A.890 Are jou satisfied with them* — All of them arc most admirable. 

.\.891 Can they do tlio statistics work ivctl? — They cannot, hut I havo hod 
tho advantage of having tho services of tho Director of Public Health’s 
Statistical Assistant, who has given me most saluahlo assislancc. 

A,892. AVlu'cli nro tlio most important from tho point of view of deficiency, 
vitamins or glnnds*~I cannot say. Ooraparison" in regard to substances 
essential for metabolism aie diflicnlt. They nr© all equally important 

A.803, What arc ilie criteria of a good diet ?— It is a general^ question. 
Tho diet should ho porfetllj hjlanced in respect to prosimai© principles of 
the food wlnrh are prorems, carho-hjdintcs, fats, inlts, and water. It also 
should contain a suiricioiiQ’ of vitamins without which, n« I osplnincd, tho 
normal profC'sca of motaiiolism are impossible. Those are tho criteria of a 
good diet. 

A 831. Ono word about this Indian Ilcsoarch Fund Association to whicli 
yon made rcTcrcnce In what sense do yon think it may bo designated ns 
aomi-oliioial hndj or oignnisatiou? — I bclicvo the GoTOrninont of India con- 
trihiito largol} towards it I understand it lm» a scientific advisory board, 
and tho governing hodj of the Indian KcbcarcU Fund Association has a 
number ol otficials vvoiking on it. 

\ 895 III the governing body, T do not find a single non-official. Does it 
-consiw of officials only?— 1 do not know. 1 am not familiar with its coiisli- 
liition, peilinps not so familiar ns I ought to bo; but to tell .von tbo truth, 
I have not thmight ahoui it 

A 890. Thr ChaUman; Tliev send you tho money and you do the work?— 
Yes. 


A.S97. J/j. Cahcit • Are jon in a position to vemure an opinion as to libw 
tai povoity cntcis into this question of nutiition.®—! am not in a position 
lo do so. It is outside my kind of tvoik. 


A.S93. Ordinarily one would expect Hint vinpolished rice should d’ojPer 
than poliHied lire and white flour?— Yes. But if pooplo bought alia, tliej 
I'ouw’iiot be doing tliemsolvos an injurj, berousc nifa is the better of the two. 

A.899. In the enso of tho army rations, I think the rite catci’s ration is 
ncttialH more oKpoufci'o ihnn tlio aifn ration 
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A.OOO. In the ca«o of ii man not necessarily affected by poverty, it is a 
•question of unsuitability of the actual diotp — ^Yes. Many of the better class 
•of people in England feed tbomsclres unsuitably. 

A.901. Have you made a study of the food consumption by cultivators in 
•the special tracts of the Punjab? — have not. 

A.902. Tlieie was on enquiry by a Ck)lonel of the Indian Army Service 
•Corps, the Inspector-General of Prisons, the Superintendent of the Mental 
Hospital and a Professor of Pli.vsiology, who discussed^ the dietary from 
various points of view. Do you think similar enquiiics into tho dietary ot 
the rural classes uould be of any help? — ^Yes, of immense help. 

A.903. I see the army ration scales have been worked out to give a com- 
^pletc ration, with vitamin values also. Is that scheme approved by you? — 
It lias not come to me for approval. 

A.90J. It was issued by the Director of Medical Services? — It has not 
conio my way. 

A.905. In answer to a question from Sir Heniy Lawrence on this question 
-of milk, you said that milk was a very important item ; but in a very large 
tract of counti-y in China, Japan, Burma and Siam, milk is not part of tho 
diet at all. How do you roeoneile that with your remark about milk? — 1 
should imagine that the people in tho tracts you refer to are not of good 
physique or that they use other foods, such ns fish, which maj' to some extent 
compensate for tho want of milk. For instance, in Japan there is moie beri- 
beri than probably in tho rest of the world, all the countries put together. 
"Obviously, Japanese do not recehc enough piotein; otherwise, they would bo 
bigger people. 

A.90G. You say that milk is very necessary, but still tho Japanese and 
Chinese as a race have boon in existence for some thousands of years?-— There 
is no reason why they should not continue to exist but their physique is 
smalloi . 

A.907. The constitution of the Buriiian may be due to his not taking 
milk? — ^Yes. I^ono of those countries aro very healthy countries. 

A.908. Is dal not an adequate substitute for milk? — Not for milk. It is 
an excellent substitute for mutton. K does supply a sufficient amount of 
protein ; there is no substitute for milk. 

A.909. Hr. JLvder: Have you osor seen a tall Japanese or Chinaman? — 
1 have never been either to Japan oi China. 

A.910. Mr. Kamat : As national habits of diet cannot bo changed in a 
•day, I should liko to know' what advice, for instance, you would give to tho 
Madras people to attain tho same efficiency as tho Punjab people, say, for 
example taking more pulses and daU in their food, for the time boing? — ^The 
Answer to that is this : that there is onlj' a certain amount of pulse or dal 
srhich they can take. Everj-thing over about 4 ounces of pulse will bo 
useless. They cannot deal with it. The protein which tho pulse provides 
they cannot assimilate. So it will remain in the intestines and will give rise, 
as Colonel McCay showed 14 or 16 years ago, to another sort of disease. So, 
•oven w'ith the pulses tlioic is no hope for them to rise to the same standard of 
physical efficiency ns in the Punjab. If, however, they consume more milk 
And green vegetables, then they can attain a reasonable st.ato of phj'sical 
efficiency. 

A.911. I want to know' also tho value of pulses versus meat. Can those, 
who do not touch moat and depend on pulses, have the same efficiency as 
moat-eating people? — ^Provided the rest of their diet is complete, provided 
they take a sufficient amount of milk, they will do admirably on pulses. 

A.912. So tho whole question comes back to milk? — ^Yes, it comes back to 
milk and to tho balance of food. 

A.913. Mr. Calvetf: But milk is not part of the airay ration? — The men 
get ghi in its place. 

A.914. il/r. Kamai : There is just one question about publicity. Would it 
bo possible to embody your results into school text-books in simple language, 
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intluding niso the clinrt<> on n sinnll !>cnlol’— It would he quite poscihlo. In 
the institute of nutrition, which we are nil thinking nhout, there will be 
some Man who will bo fipecinllj’ engaged in the production of these pam- 
phlets, because it will take a man all his time to do it. It would not bo 
possible for me. 

A.Olu. "With Indian nssistnnts? — Yes. 

A.OIG. For the benefit of the succeeding generations? — Yes, to the great 
benefit of India. 

A.Ol”. IVlint IS the amount of the nnmml grant made from the Indian 
Ilcsonieh Fund roughly? — 1 think including my pay, 1 get about Bs. 70,000 
per year, 

A.018. And if you want more money, I bclicro it will bo nrailablc from 
this Fund? — ^IVhcn I linro been actually working for the Fund I li.avc not 
so for been stinted for money for my rcscnrclics. 

(The witness withdrew.) 

The CommUsion then fool, oral evidenee of Major-General V. If. Q. 
Uutehimon for ichieh tee Volume III and then adjourned fill 9-30 a.tn. on> 
Mondau, the 30lh Kovemher, 1926, in Calcutta. Tor the proceedings of 
meefittos from SOlh November to 7lh Deeemher 1926 (ereepting the evidence- 
of Dr, E, II. Faieoc xt,hieh followt), see Foluiae IF. 


Licut.-Ool. R. UcOnrrIaon. 




Fio. 1. 

Shonn ilio rointivo values of L'ertaiii Nntioiuil tlipls of liidin (I'Ule Ic.st of 
Evidcnco on X)Up;o 101 and Chait IS). 'J'lio jats ^olvclvd jcpie>.cid in each oaso 
ilio avetage weipht of tlio animals in tlicir parlic’iilnc {;ioup, Plioioftraph 
taken on tljo 140tli clay of the oxperinionl. Coiniiato Chnif IS ohouinj; Ihc 
percontngo inoicabo in kody-uoight on the 80t1i day oi llio oxitciitnotil. 

liiout.-Col. R. McCarrison, 











Fio. 2. 

Shows -tlio effect on rnts of n " Good d«<>l *’ ond n “ !i'<u om*,*’ Tito formoi 
wns such ns is iifod by the SiKhs; tho Intioi -iii'Ii ii N u ed hy miny H«ro|)PT'is 
of tho pooii‘1 tlnesos (rifle io\l ol Uvidcnc.* on p.'RO 'fho liitlor diet I't 

no belter tlinn the diol*" of I)cn('nl und Mndi.i': in '‘i\fO '.'■■'ptels hein;; rorso. 


Titeut.-Ool. U, AfcCnrribon. 
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CHART B, 



Jji^iit.-Col, II, McCarriiion, 








OHABT D. 



This shows ^1) that no growth rosults from a hn'sal diet which con- 
tains no vitamins although it is complete in all other respects (lower 
cnrrej ; (2) that the addition of cod-liver oil to this diet — which provides 
vitamin-A — docs not improve m.itteis much (second curve); (3) that 
the addition of cod-livcr oil and yeast nliich provides hoth vitamin-A 
and vitnmin-B does result in fairly good grouth (fiftii ciiii’o), this 
growth being hotter still if the source of the vitamin-B is marmito 
instead of yeast (eighth curve); (4) thau the addition of yeast alone 
(fourth curve) gives almost as good growth ns yeast md^ cod-liver oil 
(fifth curve) showing that the olive oil used in the Imsal diet contained 
some vitnmin-A; (6) that when one gramme of wheat or cvmhu or 
cholam or paddy was added to the basal diet as the sole additional 
source of Vitamins, wheat was found to ho by far ih'* i idlest in tho>o 
substances so nctfessary for growth, and paddy by far the poorest; while 
the other two grains occupied an intermediate position in this regard : 
(6) that one giamme of wheat gave as good growth as cod-liver oil and 
marmite put together and bettor growth ihan cod-liver oil and yeast 
and (7) tlint no artificial diet was n« good as the natural “ stock diet ” 
used which coi»sisted of cliciwifis of sprouted grain, milk, ’lutter, 
p-cen leafy vegetables, fiuit, tuhors, rools s'nd fre-h nient on.u week. 


Jjieut.-Col. B. McCarrison. 









<n?AitT i: 











CHART J-1, 



This shows the effect of parboiling, milling and polishing on rice 
'J'hib was tested by feeding gioups of pigeons of the same initial nggre- 
ga^ body-weight (and of an avorago body-weight of 310 gramme^ on 
the various products of a " rod Samha paddy.” The birds were fed 
exclusively on these jiroducts for a period of 100 days or until death. 
The row unpolished rice is the best being slightly better than the raw 
paddy itself, due, no doubt, to the consumption of n certain amount 
of unnutritious husk with the latter. In both oases the diet keeps the 
birds above ” maintenance level ” ^hat is, they do not lose weight). 
Parboiling lowers the value of the rice to some extent (it preserves its 
vitamin-li but causes loss of vitamin- A); and milling and polishing of 
tho parboiled rico further reduces its value duo to loss of vil.^mu^-B 
and other substances in tho process. But oven the highest degree of 
milling and polishing docs not rcniovo all tho vilaniin-B from xiarboilcd 
rice unile it removes almost all if the rice is not parboiled but is milieu 
and polished in tho raw state (bottom lino in chait). Tho arrow on this 
lino points to the '‘vitamin value ” of tho law 2 >olIslied rice: 0'33. It 
ought to bo I'O to ensuro that the birds will be kept at maintonanco 
Level. 


Lient.-Ool. R. McCarrison. 









This sliows tho optiiiniin food conditions for tlio production of the 
tli<!onso cnlled horibori. This discnso is a condition of polj'iiouritis, •« ith 
heart disease and di opsj’. Tho basal factor in its causation is a diet- - 
usually composed laigoly of polished rice — uliich contains " too lilllo " 
idtamin-B for “ maintonunco ” polished lico alone docs not cause it 
(lowest lino in chail) because tho vitamin vnluo_ of this litc Js so low 
(0 24) that tho aniinals cannot liso at all. Tho disease onlj' niihcs when 
tiio diets, such ns tlio^o noted ps A B C and 1 ) on llio cltnil, have vita- 
min-B values uhioh happen to lie holucen 0'75 ai’cl 0^* — the anifunt ot 
vitamin-B icQuirud oir ninintonancc ” hoiii" loprcscjitcd as l-f; So 
that if a little dol In added to tho diet of jnlivhcd i ico so ns to raise the 
\itninin-B value oi tho diet to say 0-8 then bciibeti uill anse. 

Lieut.-C'ol. 11. McOnn-ison. 







OHABT Ii. 



This shows in the samo way tho comparative valnos of some 28 rice>' 
in common use in India. It will lie noted how p;rcatly they differ, duo 
in tho main to tho doRreo of milliiiR and polishing to which they hnvs 
been subjected. Tho four bottom lines show tlio disastrous pffert'j of 
much washing of raw milled and polished rice prior to its couBumpiicn. 
This is duo to tlio fact that yitauiin-B is solu’ilo in i.'ater, so that any 
amount of this substance left in the 'Jeo may be v a'.hcd out of it. Othei 
important substances are also washed out in tliis way: notably phos- 
phorus. 


Jijeut.-Col. R. McCnrrison. 







fa^ART k. 


GOITRE AT THE ROYAL LAWRENCE MILITARY SCHOOL, 
BANAWAR. 


1016 1917 1018 1010 1020 1921 1922 1023 1024 1925 1020 



This shows tho orndication of goitre fiosn n school (of {100 scholiiti- 
in tlio Punjab ivboro goitre lind provnilcd binco tho c&tnblis'ouoni ol 
tlio school after tho Mutiny. 



OHAET P-1. 



of wlicfit. Five Riotijis^of yonng nits -noio usccl: onp rccohcd n bnsnl 
diet only nhich nns cginjilotc in gvcry icspcct but bad no vitniniii-B 
and voiy little^ vHaram-A, no p;ronlh ic&ulicd (bottom curve); nnotber 
bad ‘the fenwe diet plus cod-liver oil to provido vitninin-A, again no 
groadih rosnltud but death Avns delayed ; n third bad the same diet iiht^ 
cod-liver oil (to luiiply vilamin-A) and inaimito (to supply vitamin-B) 
(3rd otuve) -nhen good growth resulted; a fourtli bad the same diet 
plus pno gramme of wheat, groan on soil manured^ with a comiUctc 
chemical nionuic, (as the sole added source of vitamins) and good 
growth resulted equal to that given by cod-liver oil and mariiiite toge- 
ther (4th curve fioin bottom); a Aftli had tlio same diet pliM one graninio 
of wheat, growii on soil i. 'ed with cattle manvic, (ns tho solo added 
BoiircQ of vitamins), hottor gi'owth icsnltod. TJio wliont grown on soil 
mnnuiod with enttfe manure is ^tlins approximatol.v 17 nor cent hottor 
l;han w'hcn grown on tlio sanio soil nuiiiured^ with chemical maiiuic. The 
same result has recently been; 'obtained with oats sindiTultar grown nt 
Pusn. ‘ ' 

I ^ 1 

Liout.-Col. Pi. IfCcCarrison. 





ohaht p.2. 



Tliii hliows -Uio icldtivo valuc'i of Uic snuio vlieni vlicii'cronii on Hio 
oxpcriniciitnl iiUiti lit Coimlintorc wlii£lircppi\ cnltfc iiinuuri', oIioinK 
rnl tiiniiiiro,nii(l iio inninir*? ut «H. v<W»1l^t-riiinrknWo IlinL <linii(;h the* 
yield in grnib from tlio •' no innmiro plot” is so much loner thnii ciiher 
of ilic otiicrs, in jniiriiivo nnd ritninin Vfll<iev it is lii(;l)cr timii tiic 
clioiniriilly manured ptoclncc. 'Pho •'nine result JiOi rciently hcon noted 
for oat* and mlHir grown at Pusa} to it is not o rlmnco rcsulti 


Liout.>tlol. H, MoOnri hon. 




CHART Q, 



riiofll.-Col. H. Jfi'Cftrrjfion, 


polyneuritis for a longer time. If the \ itantin 
in.inttrc milled ’ is appi oxiinntcly O.OC. 






PEHCEKTAGE INCREASE IN BODT-TTBIGHT 








CHART 11-2. 


— BASALDIET SANDY-SOIL 

WELL IRRI'qATION ' 

RAINFALL 

.OLD CANAL IRRIGATION 

INUNDATIONCANAL IRRIGATION 

RECENTCANAL IRRIGATION INUNDATION 
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Mr. J. N. Gotta, I.C.8. 

Rai A. O. Bakki'iui Bahadur 

Mr. J. A. Madam, T.O.S. 

Mr. F. W. H. Smith. 


(Co-opted Membrr*.) 


(Joinl Seeretariei.) 


De. £. H. PASCOE, M.A., D.Sc.t F.G.S., F.A.S.B., Director, 

. Geological Survey o{ India. 

Replies to the Questionnaire. 

Questjov 10. — (/) The foer roninrks I Imro to offer under tliis Lend form 
n ooToUflry to Br, Wnt«m's paper puWisIicd in a Siipplomont to tbc Indian 
Trade Journal (Vol. X, 27t!j August, 190S). Tlio prevention of tlio waste of 
this volunblo fortilisor eridontly dopendfi upon Ibo availability of on equally 
cheap and cfneient aubstitiito. Of tbc three pocsiblo mibstilutoa Br. AVntson 
showed that according to price iu ISOS kciosono was out ol tlio question, and 
that wood could compete only in Medros, ndiore it nas n cheaper fuel, and in 
Bengal, where its price was much iho^snnio ns thot of cowdung cake. Presurn. 
nhly wood could Imre competed nlso in Upper Assam and tho jungly parts of 
Burma. Dr. ‘Wnlsen phosved that the Belling price of eowdiing cake was 
entirely fictitious nod thot its real value was at Jonot 2^ fimei, greater. Cow- 
dung cake, in fact, ought to iiovo heen the tln/.icst fuel— dearer oyon than 
kerosono oil (eco Indian Trade Journal, Vol. XIII, p. 307 ; Juno I7th, lOO'J). 

I liavo been unablo to obtain in time ^ures regarding tbe present .dnv prieo 
of cowdung cake. Tlic nver-sgo price of Bengal eoal wan about Rs. 6-12.0 in 
1008 and about Rs, 7-9-0 in 302B. ’ 1 slmll assumo tbo^ the present ratio bot- 
VI oen tho prices of cowdung ooko ohd coal ditlem 16 no large ektoul from tbo 
ratio in 1?I)8. Dr. Wulsou’e figuro RhotVed that in most pnrln of Indin coal 
woB n clasiS.'pnd mow promising competitor, ond it is On (bis Hint I would 
submit n few romnrlcs. 

If cowdubg oake wore estimated dt Its real value, uo may assume tlml 
none of it uonid bo ueod for fuel purposes, dor cosl,_roko, wood and oil would 
bo ■eonfiidernbly ebenper. Tlte.jnoro the voliie of'enndutiK f.ake rotiW lie 
brought Jiomo to llio agricnltoriftl, tho lift^ot' would rRe ili pgjee, A point 
would Foon bo reached nt.whieli.,Other fttnlo p-onlil su]>plaiifc It/'^und the first 

Dr. E. Pf. Poscoo. 

( E(D) 
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of these in most of the Provinces nould be coal, or, more probably, its artifioial 
product, cohe. 

Ihero are in India large quantities of second grade coal which finds such 
a limited market that in many cases it does not pay to exploit it. In ® 
country like India it is natuial to regard it as the ultimate solution of the 
doinestfo fuel problem. Very littio is known about the quantity and quauty 
of the coal, but tho whole subject is at present under investigation^ by the 
Geological Survey of India. Dr. Fox, who is supei intending the enquip, has 
been asked to include m Ins programme the question of the domestic cm- 
sumption of all grades of coal and of tho soft coke produced therefrom, the 
coking properties of tho various seams investigated, and, if possible, to s®™® 
extent the improvement and cheapening of transport. The re-survsy of tns 
coal fields udll take another two or bhreo years to complete. Any suggestions 
now made are mado in nntioipation of the results and are necessarily some- 
what indefinite. 


Tho reason why coal or coke is not competing to a sufficient extent with 
cowdung coke aa a domestio fuel amongst the masses of the populaDon is for 
tho most part one of price. Much of the second grode^ coal of India is lying 
unworted, because the market price obtainable for it is too low to allow of 
its being raised remuneratively. If the pries of cowdung cake wore raised as 
a result of propaganda work to a sufficient figure, it would bring the second 
grade coal into tho market as a compaGtor. A large pioporHon of this coal— 
Dr Fox believes tbo giecter part of it-svill yield a soft coke eminently smtablo 
for tho domestio chulha. The coke is a little more expensive, heat for heat, 
than tho coal, as Dr. mtson‘s figures show, and tho price of cowdung cake 
would have to be increased accordingly botoro tho coke coiilil compete. 

With a suitable chulha iincolcod second gmdo coal can bo used for cookmg 
purposes. Very little oonl is used, aa such, in India for cooking purposes, the 
rea^n boing tlmt tho smoke of it contaminates qnd gives an nnplessmb tMto 
to tbo food.*^ Smoko is not objected to so much m tho nir of the 
uso of coal for oooking purposes is to a largo “ 

the coalfields, and the reason why it is used theio is that it is gwm them 
free. Even then tho coal is kindled long before the operation of «wking tnUs 
place, and is reduced to a glowing coke hefoxo the food is pkiood over it. Me 
gaseous part of tho coal is thus wasted. Somelmies employees 
pany olub together and coke tho coal allow cd, on a * 

lay, in rwnftcful manner, and nso tbo coke so produced in their chulha^. 

The trouble with a now typo of stove is the difficulty of persuadrag 
villSl™ to buv it. Not only is there the usual intense couscrvatism-and 

lolt price to families buying their coal. It might X „Wch 

e AfS a' ^ 

a few simpln experiinenta) arc the briquottmg of coal slack w th some in^ 
siiliatancQ fo reduce tlio rata of combuhHon nna tho u^r of 
Iho etiioko io a nuninuim. 

The difficulties in the ca.c of coal hutned as -uch do not "PPXi|r|“Sv.’ 
but tho sulistihifion of coke seems to mo ® 

*nio price of 6o£i coke i<* usuolly about oO per cent, orwo , diffGtonce 

morel than that of coal, but. ss Dr. u“d 

in price is small. Sfueb of tbo second grade coal now beiM worked is wOTse^ 

boenuso it is nccessarj to do bo to get at iormmff the bulk 

tbo Web grade qoal of a aoam is taken ouVond tbo rCfet H ^aken out 

of the seam-is loft bebind .in the grrppd, w-ho_thei it will ever bo taken out 

is a matter of price. 


Dr. E. H. Pascoo. 
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Were an adoqimto luarLot and n onilable price olitninable, there is little 
doubt Hint large qiiniititics of solt coke — a fuel nceeptiiblc in nearly ciery nay 
to tlio Indian villncor could bo placed upon tho market nnd distributed by mil- 
wnys nnd nltiinatcly by bullock carts assisted perhaps in somo oases by stoniu 
road lorries or motor lorries. Govcintncul could assist by improving tho roads 
where necessary. There arc in the Rauigonj, .Thnria nnd Ilokoro coalfields 
tbouoands of milHoiis of tons of hoeond gindo coal, much of which would yield 
a soft coke. The dougei to the scherno lies in the absorption of profits by 
middlemen, nnd n mavimuin selling price would piobably boro to bo fixed 
eidicr by Ibo cool compnnb'S in coiiibinalion or by Government; in Hie latter 
caso somo soil of licensing system would peiliopb ho necessary. 

Tho ideal medium for the distribution of coal would ho oanols. Unfortunate. 
l.v, navigation canals, on the whole, have met with indifferent success finan- 
cially in Indi.s. Nevertheless, I tliink tho question of tapping somo _ of ^tno 
laigo U&modar Vnlloy Coalfields by canal is worth careful investigation. 
Barges thus brought down to tho Ganges rould bo towed bj lugs to the populous 
trools of tho Ganges Valley. 

Tho whole quistiou scoiiis lo depend ujion the education of agriculturists 
to tliQ valun of cow dung cako nnd thus raising it nenror to its actual vnluo. 
If this could be done, tlio substitution of coko or porliops in somo eases coal 
would, I think, follow as n matter of couibo. Tlio question of bringing home 
to the iigricultiii isis the vnlne of con dung enke ib outside in\ scope, lieally 
informative propaganda, by which I mean propnngandn whicli not only tens 
tlio onquiror what ho ought to do, but also why lie ought to do it, is perhaps 
tlio most important lino of action. 

It might bo worth while for Gosciiitiiciit to .ippoiut n_ siiuill ioniniittee to 
ismsidci the whole niaiior, the eommitteo lo Include an agriculturist, a geologist 
and nn oiiglnecr, with powers lo co-opt. 


Dr. id. H. I’ascoo. 
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Oral Evidence. 


A..010. Tiic Ciiatrnton: Dr. PfiECoc, you are in diargo of the Geolosical 
Survey of Didio? — Ses. 

A.920. You have piovided the Commission with answers to certain ques- 
tions in our Questionnaire and you are also, I think, responsible for the produc- 
tion of a memorandum on India's resources in mineral fertiliseis, which memo- 
randum W.SS forwarded to us hy the Central Government sometime ago. Hare 
you any remarks of a general character which you wish to address to the 
Commission at this stage? — ^Ko. All I have to say I have put into my note in 
answer to the Questionnaire. 

A.021. Your momoradum in answer to our Questionnaire is confined almost 
entirely to suggestions as to how Government or other agencies may assist 
in solving the problem of persuading the cultivator not to bum cowdung?— 
Yes. 


A.022. You hove provided us with certain facts and given referenees, the 
effect of which is to show that the actual colorific value of cowdung in rela- 
tion to its value cannot ho taken as suffioient reason for the practice of burn- 
ing cowdung in place of coal? — Dr. Watson has proved that in a paper which has 
appeared in the Indian Trade Journal, 

A.028. But you point out that apart from custom there is in this connection 
tlio matter of convenience in that the fuel is not burned in a fire-place wnth 
a chimney, but it is vary often burned in the open house in a chulhaj — Yes. 

A.024. Dried cowdung gives o slow smouldering fire which, I suppose, is 
ideal lor certain practices of cooking; is it not?— I suppose so. 

A.92E. Do you not think the difficulty of getting o fuel other than cowdung 
which gives a steady heat for long poriMs without any flame or smoko is one 
of the principal reasons why cultivators insist upon using cowdung?— Yes, 
that is the principal difficulty. Wlian villagers use coal thi^ let it burn 
Otttsido until they have a glowing smokeless lire, which they then take into 
tho house and use for cooldng pu^oses. 

A.92C. And it goes on glowing for a very long lime? — Yes, until the coke 
is exhausted. 


A.927. 'Without any chimney?— I bcliovo so. 

A.026. Do you suggest that thoio are ony practical steps in the ^ny of 
promoting the wider distribution and cheaper production of coal mat Govern- 
ment might take which might bo expected to lend to n substantial reduction 
in the amount of cowdung burnt?- T cannot suggest any action that Govern- 
ment could take. It seems to me tho main point }b to l^g homo to the 
cultivator tho volue of cowdung, and by raising its pnoo enable coal or coke to 
compete with it. , t 

A.920. I want to turn for n moment to the note on tolilisors to which I 
made a roforenoo. You give (here full information about all that has been done 
in tho way of a survey of those various produets and nntornl deposits, va 
you think ttat that survey is complete, or do yon think that othc deposits 
ought to be discovered or made availablo?— 9)0 you reier to any particular 
deposits P 

A.9S0. No. lot ns take them one by one. \9hnt about rook phosphates?-— 
I do not think there is any likelihood of anv evtcnsivo deposits being found. 
.1 have a staff of only 80 to deal with the whole of India, and one cannot cover 
very much giound dufinp the year with such a small staff. But there is no 
likelihood of largo deposits being found. 

A.931. I take it nitrate of potash deposisfs in old f nims and villages ^y 
exist almost to an unlimited extent?- The extent to which thev exist is 

unknown. / . t -i- o 

A.932, lYhot about limestoneP Is that n substance whioli exists in India 
— Tliat is a universal prcdflct that could -he obtained siiiywherc in India. 
There is no lack of limo'stiinc.'ih theicouiriry eiwopt in particular districts. 


Dr. E. E. Boscoo, . 



121 


A.988. And gyiwum? — Gypsum is Imtly univoiBol*, there is not very much 
in MadroB and the Central Provbcest but in the Punjab, and Burma there ore 
largo quantities of it, 

A.0S4. What is your method? Aro you carrying out a further survey in 
detail throughout the country? — Yes; no have parties working in each 
Province and wo also undertake enquiries regarding any special problem that 
crops up, tiio testing of dnin-sites for iustnnro and q\)ostions of that nature. 

A.98j. You are gradually building up o moro detailed ond complete survey 
than that wbieb exists nt the moment? — Yes. All our information is publishod 
ns soon as available, 

A.9S0. Whol about tbo Indian Shtlcs? — ^Wo have in ibo past done a good 
dool of worh in tbo Indian Statea, but according to a recent order Indian 
States are now oalccd to pay for such sutvoys, so that they sometimes refuse 
to have thorn. 

A.037. Is it your view that there may bo important deposits of mineral 
fertiliser in Indian States uhlch bare not yot boon discovered P — No. 

A.i|3P. How far do your responsibiiilies go? Jfetcly tbo discovery and 
roootding of Iboso matters, I take it?— Yes. 

A.OSO. Aro you couerrned nt nil about advising onvbody about tbo teolmical 
methods of extraction? — ^Wo help as mneli ns possihle, but wo take respon- 
sibility for nothing of that sort. 

A.940, Nor, T take it, do you intorost yourself in the geographical position 
of those deposits in relniion to areas whoro coil dcfiriencics exist in the neigh- 
bourbood?— No} wo have not taken up Hint aide of ibo work. 

A.041. That is important in relation to the licnvy ehnrgo for Imnsnorb?— 
Yes. 

A.942. Sir Ganga Itan: Boos the oillcinl nolo* contain nn aceount of tho 
deposite in tho Indian Slates P— It has rofereneo to British India mainly; 
if wo Imd ony information regarding Indian St-ites It would bo Tnentionod 
tiiero. 

A.043. Proffssor Gangulea: With regard to phospbntic manure for this 
country’, yon nro definitely of opinion that wo cimiiot look to rock phosphates 
for the supply of that niunuioP— Yes. 

A.fllJ. What about Tricliy nodules?— Bioy have bcui oxriirdne>). Wo hnro 
no information ns to quantity boenuso it is diflionll to estimate ; they orcur 
in lenticular patches and ono cannot verv well mensnro them, 

A.91!5. So, we nill have to depend on honorncnl for pliosphntic supply?— 
Yes. 

A.910. You are definitely of tho opinion that thot is tho only foUrco that 
India can lako top— Wo can supplement tlmfc with a eerlnln amount of phos- 
phates. 

A.()47. Not to any great extent?— No. 

A.0i8. Afi regards serotid prndo ecil, hove any experiments been done with 
regard to Its cnlorifio vnluo?— Yes; Ilwro nro figures regnriling different qiiolities 
of cool. 

A.040. Whnt about guanlit-yV — An erliinafe was made l>y Sir Henry Ilnvdcn 
4 or 6 years ago, and his figure was 78,000 million tons of coni in the coiinlry. 
I nupposo out of that about 7C,000 million tons would bo aocond ctloss coni. 
That estimate was based on mining only to n depth of botween 600 and 
1,000 foot; if you wont to 2,000 foot you might say there nro 160,000 million 

i * a 

A.OfiO* Do jou conwto tlmt Uia* ptfi‘^oalsi n hopotul Mi for Oio oxpim8)on 
of fuel supply?— Thu amount of eonl arnilnldn may, for prnctienl purposes, 
ho regarded os limiticst. 

A.061. Hr. Calrrrt: Bo you think there is n largo field for tho use of coal 
dust and ehnreoni dust for village fuel?— Bo you mean fin;.( class coni or second 
class eoal? 

' ‘Not repriatetl: Note oii,’lndin’n Resniirros in.AtiuQfal Fertilkers in 
memoranda prepared -by thn Gpvernment of Tn(\ia £o;‘.tlie Ooittnii‘’M'ou, 

Br. 15, H. Paseoo. 
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A.952, Dust cool and dust charcoal, which is wasted?— 'With rlnet /•n«i 

d/fficu'S."**' ***'' yrdo awS wilhtrix 

unlet^WuSt to’cS: ‘‘ooJ JOU wiU get tho smohe 

A.954. But charcoal b free from that?-you mean vood charcoal? 
A.955. Yes? — Yes. 

A.95S. Hava you any evpeiicnce of charcoal briquetting?— No: it docs not 
como nithin my sphere. ® ’ 

A.9j7. il/r. hamat; At present a lot of minerals is exported from this 
country in n raw state. Hava you considered tho advisability of turning them 
into finished products m this country, so os to give occupation to tho people?— 
Yes, Goveinment are aluays willing to take any measure to encourage the 
manufacture of finished articles from the raw products. 

A.9BS. Is literature available in your department if private enterprise comes 
foniord to do it?— Yes. * 


A.959. Jiai Bahadur Bannerjt. You have suggested in this note of jours 
that U tho value of tho use of cowdung as a manure is taught to tlio people 
and they are givon a cheaper fuelf pernaps a tune will come when cowdung 
will bo used mostly os manure. And you are also of opinion that enquhy 
should bo made into the possibility of briquetting of coal slack nitli somo inert 
substance to reduce the rate of combustion end toe use of hollows to reduce 
tho smoke to a minimum. Any experiment on briquetting coal dust should 
be conducted on second class coal. Is any experiment being made in out 
country m that lino?— None that I know of. 

A.960. Have experiments been made m England and other countries on 
briquettii^ of second oIoss coel dust?— A mixture of clay and second class 
coal has, Ibelieve, been used with a certain amount of success. 

A.960a. And it had a certain amount of commercial success? — That I can- 
not say, but it does minimise tho smoke. 

A.961. That experiment is not being made now, and it will be sometime 
beioro it is taken up by anybody hare. The people of fridia do not commcmly 
care for too smoke, they even use steam coal. But generally they bum soft 
coke which has less smoke ofter it is rendered red hot (para coal as it is called 
in Bengali). If too coal-owners manufacture a larger quantity of tUs soft 
coke, do you not think it -nill be in a position to replace cowdung altogether? 
— Yes; that is my suggestion. 

A.962. How would you induce a large sale of this soft coke among the 
people in the interior of too country? — Raise the price of cowdung cake, and if 
possible lower toe price of the coke. 

A.9G3. Iioworing of the price of coke has been done in two ways, first, 
by toe owners reducing the price and, secondly, toe carrying railways reducing 
their freight. Would you advocate a reduction oi railway &ight on soft coke 
by Government interference?— It is a question which I hardly feel competent 
to answer; it is not a goolop^col question. 

' A.964. Tho Indian Miiung Federarion, toe members of which deal with 

second class coal generally and most of whom have collieries in tho Jhurin 
fields which is coking cool, have approached Government with the request 
that tho railway freight for soft coke should ho reduced by 60 per cent, so that 
they may offer soft coko for fuel purposes. Do you advocate it? — It would 
certainly hove the effect of reducing the price of soft coke, but I cannot say 
that I am keen on Government interference in things of that kmd, from a 
general pmnt of view. 

A.965. Wliat tbs Government will do is neither my lookout noi yours. If 
soft coke will be within the easy reach of the common masses, they may be 
induced to give up burning cowdung for fuel? — If wo reduce it by 60 per 
cent I should say yes. 

A.960. Sir Ganga Bam; Is there a'cefitral laboratory to make experiments 
on manures to be made out oi .t^se natural deposits?— I have a laboratory 

Dr. E. H. Poseoo. 
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in my oQicc in which wo carry oufi sitnpio oxporimcnU of that sort, and the 
Govornuicnt Test Houso at Allporo carries out osporimonts on coni. 

A.007. I<'ixpoiimcntii on natural doposiU which con bo turned into manure? 
Supposing I send jou n natural deposit, uoiild your laboratory rivo any results? 
— Ato could iiunijso it for jott and toll you what it consists of. 

A.0G8. Could you say by wlint process it can bo mado into monuro? — ^Yes. 

.V.flBt). Sit Thomas Middlelan: Has the Geological Survey ennied out any 
special surveys of Govoinmcut experimental farms? — No. 

A.070. Has tlio Survey publisbcd nuy papers on tbo bubjcct of tbo rotation 
of soil to lock fonnnlion? — ^I'lio only pnpor of that sort which I recollect is 
tlie paper by Center on reh. It is a very old paper. 

A.071. At the present time, ate your survey parties exclusively engaged in 
llio mineral arens'/— -No, wo have survey parties doing purely scientifio work. 

A.072. On nhnl scnlo do they ninp?— On tbo largest scale for which wo 
enn got topographical mops. 

A.078. 6 inch maps?— 6 inch maps aio not nvailablo in tliis country, 

A.O?*!. MTint do you got to work upon? — One inch maps. 

.\.117C. Sir Qanga Kami Aro those maps for enlo?— ITioy nro for sale by 
tlic Survey of India. 

,t.fl7C. Sir Thomas Middleton: Aro the Geological maps published?— Tlioy 
are publisbcd in our publications uith tho reports. 

A.077. They nro not issued separately for sale?— No. 

A,078. Have you any general geological nmp« of I’rovincos on o scnlo of 
about miles to llio inch ? — Wa hove a map on tho senlo of G2 miles lo tlio Inch, 
which wo aro now revising. 

A,070. Ihihllshed for All-India?— It lioa never licon printed yot; it is all 
coloured by hand, but (ho non edition we aro going to linvo iiriiited oil in 
colour. 

A.080. \Mmt is iivnilablo to the public nt tbo present time?— Various maps 
wiiich appear in connection wiili memoirs. 

A.ilSl. Dr, llydcr: Yoiii impel it> h.ispcl on tlie iinpei (oiitrihiiti-d by ])r. 
Watson?— Yes. i 

A.0S2, Wlinl would be tin mnnuiial vnliio of n mstiiid of cowdungP At 
present, if cowdiinc is used a* aicnure, wlint would bo its value in rupees? — 1 
understood it would bo nboul 11} nnnns n tnnuiid, 

A.083. That was in tho year 1009? — Yc». 

A.0M. You do not po'.'>ess the figuirs for tho priient year?— J Imvo been 
trying to got them. 

A.9S5 Acrording to I)r, Watson’s paper, its niniiutinl \nUio would liu 11 
annas per mound, and vlicn it is used os fuel its value is 4 nmins?— fuel 
its vnltio is d} nnnas. 

A.066. Go, this country lo'ws, on mery tnnuncl nf eondun;; burnt ns fuel, 
nboiit 7 nnnns?— Yes, ’ 

A.087. That is tho not loss to ngriciilluief — Yes. 

(Tho witness -withdraw.) 

The Commission then adjnatnrd HU 9.3Q a.m. on Il’cdnrsd'op, the SIh Dectmbrt, 

JVIO. J’or Mocredhgs of mfrtiaga Of 8th Dermher J0S6, and Sih to 7th 

Janvarv 1937, stt YoUimr IV, and for ISth to 19th Deettnhrr 1938, trr 

Volume V, < 
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Sir Henrv SrAVEiiEY LAtritCKCE, 
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Sir Thomas Mthdumoh, K.B.E.. 
C.B, 

Bai Bahadur Sit Gakoa Rah, Kt.. 
M.V,0. 

Sir James MacEenma, Kt., C.I.E.. 
I.C.S. 


Mr. J. A. Madan, I.C.S. 
Jfr. F. W. H. Smith. 


Mr. H, Calvert, OJ.B., I.C.S. 
Professor N. Gamoelee. 
j Br. L. K. Htder. 

! Mr. B, S, Kamat. 

^ (Joint Stcnlaries.) 


Mr. G. S. HEMDERSON, N.D.A/, NJ)D., Imperial Asriculturist, 

Pusa. 

Replies to the Questionnaire. 

Qoeshoji I.—Beseaboh.— (o) {») and (it) I have dealt iriUi this at largo 
under Question 4, Administration. Veterinary work should bo an essential 
part o! any development in Agriculture. 

(6) and («) The Agricultural DeparlmcnU have bo far meioly touched the 
fringe of tho possible problems for investigation and research. It is my opinion 
tlmt tho first step should bo that of setting tho administration in order and an 
orderly survey made of tho means avnimblo for an organised attack on tho 
present tembfa etato of agriculiura and Irceslock in India. 

Some crops linvo hod more attention than othors, but there are crops such 
as potatoes of great importance ivlnGh have had Uttlo attention. Tho veholo 
question of grading of o\port crops, needs thorough investigotion, probably 
drastic legislative action ivill he required to raise the standard of Indian agricul- 
tural exports. This has boon found necessary in other countries. An example 
may bo quoted of Canada regarding nlieat and Australia reguding dairy produce. 
Tho srhoio field of ngncnlturo and livestock in India is in the greatest need 
of investigation and resparoh. It baldly acems jiossible to name any lines 
of work which would not directly or indirectly give most voluahle results, if 
properly prosecuted. Tho gieal dnngois of couiso nro misdircoted effort, waste 
ana extravoganco, and in my opinion tho real duty of tho Central Government 
is to direct oltort and public opmion olong proper linos. Money is always 
available for tho prosecution of research either from tho trade or from the 
public interested. It would bo a thousand pities to see ti mimbor of different 
agoncies all working indopendonUy and not using thair energies in tho best 
possible manner. India is certainly coming within sight of such a stotc owing 
to tho number of independent bureaux and committees which ore being estab- 
lished simply bocauso thoro is no contra! body strong enough to take them ell 
into ita fold. ' ' 


Mr. Q. S. Hondorson. 
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QossTids 4 .— Admisistiswios. In ray opinion tbo stogo has now been 
toadied in the hibtorj' of the Agiiooltural Praartinonta of Indio nt wbicb tbo 
greoiost ncceosity is a thorough remion and reorganisation of tbo existing 
odministrativo sj’Stem. 

iTllo most outstanding icaiure of the growth of Ibcso dopnrtmonts in Indio 
is that their expansion bos been (‘xtremely unequal, Tbo original plan was 
that a staff of experts with a central tcarhing inatitution should he prorided 
for oaoh of the Provinces m Lidia, In some coses tbo Provinces began with some 
sort of agricultural orgnnicoUon and so got a good start. An oxamination of 
tbo present budget of the various Provinces roveals ibis startling diflcronro 
and this diiTcrenoe appeals to be steadily incteosing 3 ear by year. On one band 
wo have tbo Punjab spending Its. 14,00,630 in 1024*2ii and on tbo other sido 
Assam spending Bs. '^72,703 and Bibar end Orissa spending Bs, 4,81,020. 
This means that different ports of India ore being colored for in very different 
degrees. Other factors which eoniplicato tbo situation are first, tbo Provinces 
hove purely political boondarics; in somo cases they are less homogeneous 
than Is tbo continent of Europe; also botnogcncons tracts sprood tbroiigh two 
or tbreo Provinces, Tbo second important factor is that thoro is n large orca 
under Indian States ■nbioli in many coses oro prooUcally independent. 

If the present state of affaire conUnucs, aotno of tbo Provinces will bovo 
0 very lorgo orgnniaotion and will eomplcfcly ovorebndow not only tbo other 
Provinces but also tbo ogriculturnl nuiehinery of tbo Central Government. 

Tlio original Idea of tbo Central Agrieultural Loparlmcnt at Pusa uas a 
body of scientific experts divided into the following sections; — 

1 . Gbemicnl rection, 

2 . AgrioitUuml soclion, 

8 . Mycologiool section, 

4. Bacteriological section, 

5> Botnnioal section, 

6 . Entomological section. 

The Heads of theso Scciioni. wore presumed to bo exports of such slondlng 
that they carried weight in their branch of agricoltvral scieure tbrougbout 
India. They were situated nt Pusa as n eonvoniont conlro or more ^bnbly 
from motives of economy as the Pusa Estate wos lying vocniit. Tbo Director 
of Puna was tbo co.orainaling Head and tho dcpnrlmont ns a whole was re- 
presented liy tho Inspector General of AgriouUuro who hopt in touch with tbo 
Octtlral Government and hr means of extensive touring, won acquainted with 
condlUons in all Provinces. His ndvieo was in request by tho joung deport- 
menta. This post was then abolished and tbo Director of Pusa and Agricultural 
Advisor to tbo Govemmont of India were vested in tbo ouo inrumbent. 

In my opinion the time bss now arrived for a tboiougb ronsidemtion of 
this nituation. It seems to mo that the Doparlment of Aprieulturo under tbo 
Central Govemncnt has been too closely osroflinlcd with Pusn, Tbo namo 
Pusn ond the Central Agricultural Department nro almost sjiion.vm'nis, Tho 
only exception follows on the creation of tho Section of Dallying aitnated at 
Bangalore. Hand in hand with tbo extension wbieli Ims Inbeii placo in come 
of tho Provinces, there slinuld Imvn been expansion and extension not so mueb 
of Pusa, ns of tlm Sections. Some of tlie^ Sections should have expanded and 
established eentres in other parts of India if anything liho tbo orighial propor- 
tion was to have been maintained. 

The present situation is further eompHcnted by; the ealnblisbincnl of vorioua 
central eammittees and bureaux dealing with sneelal crops, bucIi n' the Central 
Colton Committeo and the Sugar Bureau. There in a brnneli of tbo ComrnI 
C-otton Commillec concerned with cotton work silualed at Indore, Tim Head, 
of this cslabllsbmcnt is called tbo Agricultural Adviser to tbo Indian Slates 
end Diroetor Plant Breeding InaUtnto, Indore, and ia under n proefieoliy 
indonendonl commit Ice. ' ' 


B(S) 
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Tlia political aspect under tlie now conditions foUovring the Bcform Scheme 
is nil important. "Whero tho Directors of Agrionlture are in touch with current 
political affairs, there is a much greater likelihood of getting tho lequlsito 
financial support and machinery for expansion. In some Provinces tho 
Diiector is a member of the Legislative Council, in other cases, ho deals with 
tho Minister concerned, chiefly through permanent secretaries and under- 
secretaries, Dignities may be caused by tho situation of headquarters and 
other factors. These footors have e large bearing on tho success of a depart- 
ment. In the Central Govomment the Head of the Agricultural Department 
has to be frequently present with the Government in Simla and Delhi while 
his mam headqiiart^s is at Pusa and he has to do heavy touring to keep in 
touch with all the Pi evinces in India. 

We can now consider nhat the situation would be in the event of the large 
extensions svhich oro foreshadowed in some of the Provinces being given effect 
to. It would be possible to carry on as at present with Pusa as the head- 
quaiters of a body of scientific experts comprising tho advisory staff attached 
to the Agricultural Adviser to the Government of India. In this case, tho 
general tendency undoubtedly would bo for Pusa to turn into a very centralised 
body having loss ond less connection with current agricultural affairs in India, 
ns the development of tho Provincial Agricultural Department increased. 

The retention of tho present Board of Agriculture or even an enlarged body 
in its place would do littio to help matters. 

The olilof criticism of this state of affaiis would ho that proctically all 
initiative w ould pass from the Government of India in agiicultural affairs. It 
would be very diflioult to see how problems wliioh affect two or more Provinces 
could be properly taken in hand. Questions affecting trade, export crops and 
largo Indian States would probably remain in abeyance, nie Government of 
India is responsible for questions of a national character in India and it does 
not seem those can be suitably solved by handing over the direction of affairs 
to be dealt with piecemeal by provincial departments. We have heard the 
cry from a Provincial Director of Agriculture, “ Wo want no_ interference from 
Pusa "j by this is meant the Central Department of Agriculture, but it is 
hardly likely that the Government of India wonld ever interfere oven in tho 
remotest way with any purely domestio question in a Province. 

The simplest and most logical method of expansion for tho Central Agri- 
cultuisl Department might liavo begun about tho tirao when owing to tho 
mowtb of the provincial departments, it was found expedient to replace the 
Covenanted Civil Service Directors by mombots of the Agricultural Servius. 
At thia timo tho Heads of tho sections at Pusa should bare been raised to at 
least the grade of Directors of Agriculture and made Tesponsible for tho ocU- 
vitics of their sections throughout India. If this bad been done, a thoroughly 
sound nucleus would liavo been available for eventually building up a 
business-like department on sound lines. Ho action of this naturo was token 
with the inevitable result that work at Pusa tends to become more and more 
divorced fiom that being done in the Provinces. Senior members of the Agri- 
lonltural Service fight shy of any of the Pusa posts largely because it is realised 
“that coming to Pusa means their chances of promotion in their own Provinces 
-are very greatly lessoned and also because advantages of proportionate pension 
are not given to rrerabers of tbe Central AgncuUural Department though they 
:aro niemboTS of an All-Indin Service. 

One effect of the Beiorm Scheme is a considerable tightening up of financial 
■control. Audit inspections ore much more rigid, and in a subjeot like experi- 
mental agriculture, tho ordinary audit principles suited for tho large rourine 
estohlishments of the Government of India ore totally inapplicable. The 'csult 
is a considorable amount of interference, loss of time and diversion rf staff 
from proper work to explain elementary facts to the audit ofiiceis. As on 
example of this, some of tho mombers of the Agricultural Section had to bo 
divert id from their research work to try to explain to the audit staff such 
quostlnns as the followmg ; — 

1. Why Bolf-binders and reaping machines lie idle most part of the year? 
Mr. O. S. Henderson. 
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2. Why some cows calved every year while some only calve once in two 
jrears? 

3. Why is it not possible to purchase stores in the cheaper season to avoid 
loss due to a rise in the market? These are a few examples from the report of 
about 60 pages of objections, 

As the ftnanoial bold increases, the general tendency will be to hold the 
Cirootor of Pusa personally rcsponsiblo for all the work oud graduolly decrease 
iiho limited pow'crs and initiative orginally vested in Heads of Sections. In 
my opinion it is this fact that lies at the bottom of much of the criticism 
raised against Pusa. 

The Government of India must have a strong central executive body to 
co-ordinate and to advise on all questions of agricultural nature in India. 
They must have tlie machinery for keeping in intimate touch with provincial 
agricultural affairs. Some Provinces seem to tliink that any central authority 
should merely bo of an advisory nature, but such is hardly possible. There are 
innumerable difficulties. In the stress of political conflict, the authority of 
such 0 body would probably bo null and void. 

Such central executive authority has been found necessary in all parts 
of the world and a very good model for India to copy would bo the Central 
Bepnrtmcnt in the United States of Amorim. Tho Head of the department 
must bo a momher or have a representative in tho Assembly, He should rank 
as a Secretary to Government. As it is a physical impossibility for any one 
man to tour India sufficiently intensely to bo tlioreuglily informed about 
local conditions, three or four experienced agricultural officers are needed 
to keep the central authority in touch with tho provincial authorities. It 
would bo necessary to toko an officer for each division with considcrablo 
exporiciice in that class of ngricultiiro, c.p., a man who has done Ins ton to 
fifteen years in the Madras Agricnltnral Department would command weight 
ns a ropresonlativo for South India and so on. Tho mncliinory would be 
built up ns funds and facilities are available for the establishment of bronchos 
or divisions, one for each staple crop, one for each of tho present Sections of 
Dnsa if needed, ono for agricultural machinery implomonts, ono for irriga- 
tion, ono for livestock and dairying, ono for trade qncstions dealing with the 
groding and quality of India’s export crops; manures would also boro to 
reooivo attention. Other divisions required w'ould bo publicity, meteorology, 
education, statistics and publications, and liaison machinery tor co-ordinat- 
ing w’ith tho Irrigation Department, Forest Deportment and tho Votorinory 
Deportment, oto. i 

A mass of details would have to bo carefully considered, but unless some 
plan on tho obovo lines can bo evolved, it is difficult to soo how tho future 
uovernmont agricultural work and its allied branches can avoid falling into a 
chaotic stnto. There is no reoson why In tho ovont of somo such organisation 
being ostablisliod, tlio lolntion between it and the Provincial Agricultural 
Departments should not be perfectly liarmonious. Ono of tho disadvantages 
of provincial rule is tlic wntor-iight compartments into which various tracts 
of similor ogrioulturnl areas are divided, Tho Central Department might 
avoid overlapping and would obtain much quicker development by arranging 
working ogrecrocnls in the cose where ncignbouring Provinces hove homoge- 
neous tmots or whore they are working on ono problem under similar condi- 
tions, To take tivo concroto instances, Sind and the South Punjab, secondly 
Eastern United Provinces, North Bihar, North-West Bengal j these are cases 
in point of homogenoons tracts running through sovcral Provinces which could 
very easily bo grouped together. 

If the above srhemo is contrary to tho Government of India Act and tlio 
Dovolution Bulos, I still think that before any form of body composed of 
Directors of Agriculture is formed, tho Central framowork must be considerably 
stiongtbcncd end the Head of tho dopnrtmcnt put on n higher plane than is 
'tho case at present. 

(o) (ff) Raiboayt and Steamers , — ^Tho present situation in India with regard 
to freight haulage especially small parcels less than a truck load oan only be 
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described as very bad. In long distance hauls especially srbere there is a 
break of gauge, the situation is estremely bad. There is invariable delay. 

(tii) Hoads.— In some distriets such as Sind, roods are practicallv non* 
existent and camels are the only practical ‘means of tran^ort. Muck could 
be done if funds were available. 

(tv) Meieorologio(A Department. — I am of the opinion that closer co-opeta* 
tion with this department and the Agricultural Department is required. It is 
more a provincial matter horrever than a central one. 

QonsnoK 6.— IitniOATioN.— The extension of irrigation by surface water 
from rivers, etc., and the utilisation of the underground water are both of 
vital importance. 

Sind is an e-rample of a country in which cultivation is prscticelljr impossible 
without irrigation. In other psits of In^a wells are of more importance. 
They generaUy extend the season of cultivation or help out a deficient monsoon. 

The importance of well irrigation con be seen by the fact that some 
16,000,000 acres ore commanded by weib. The difficulties in the way of ex- 
pansion both of wells as well as of large canal projects are ohlefiy those con- 
nected with finance. The questions asked under this head refer to districts 
and any general answers would be cf uo avail. 

Qdestios'O. — S otLS. — (o) (i) Under this head 1 would instance a method 
on now Iffies which has been adopted for improving waste lands at Tusa which 
ate subject to heaw flooding in the monsoon. There are considerable areas 
of this class of land in North-East India where larg6_ rivers coming from the 
hills are headed up by the Gongra in flood and oonaiderable areas are perio- 
dically flooded. In the case of Pusa, tho land was of a coarse sandy nature 
and grew rough grass and jungle praatioelly unsuited for any economic purpose. 
After flooding, tho land dried very rapidly and cropping was too precarious to 
render it practical. Some four years back about 186 acres of this land was 
gradually kvelled os farm bullocks wore available and irrigation wmps were 
provided at convenient spots along the river. "When the land was fit to plough 
after the floods had abated, beneem or Egyptian clover was sown. This gave 
several grazings until the hot weather started. Thereupon maize vm sown 
which was gradually cut for fodder until tho rise of the river prevented further 
work. No attempt was made to keep tho land from bring flooded. It has hem 
found that this system works very well combmed with a dairy herd of cattle. 
Green fodder is provided at a critical part of the year, 

GO Beelamation of alltali lani.-l had eiqierieiice in this cIms of work 
before coming to India in a large reclamation work at lake Aboutor in Worth 
Egypt. I did some work on these lines in Sind et DowlalpiK end at Bntor. 
I am a membot of the standing committee of the Huroppa Bara Eoclamation 
Farm iu tlio Punjab. I submit a oopj of tbe bulletin on this Bubject, 

(6) (0 "Where leguminous crops have been cultivated and grazed with 
cattle, a very marked improvement on tbe soil has resulted in every cose, ^ 
(it) Examples of deteriorated soil can be found on any large imgation 
canal, especially near the main channel owing to seepage and percolation, 

(o) This is a matter for local eottlement in each case and no general rules 

could he laid down. u ‘ i 

Qoebtiou 10.— Eebtoisekb.— (o) rertihsers could be used profitaMy to a 
much greater extent than they are at present on all capitalists crops and garden 

*”'?b) I do not think there is at present any extensive frndulent adulteration 

** *(c)^ It*b "a matter for district propaganda work for the usual methods in 
each district. 

(d) North Bihar for sugarcane. _ 

(e) Investigation on the eSects of manuring is required in ev^ area, l 

is a matter which requires very much further extended investigation. 

•Not printed. 
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(f) I fhink that for too muoli fuss has been made over the practice of using 
cowdung os fuel. I think It is a question which might uoil he left alone. 

Question 11. — Cuops. — (a) (i) The ideal method of dealing with the ques- 
tion of the improvement of an existing oiop in an area is, first of all, a survey 
by a qualified botanist possibly helped by an experienced agriculturist, then 
botanical work nt hoadquarteis followed by the establishment if necessary of 
seed form and domoiistratlon plots. IVliere such procedure is not possible a 
great deal can be done for the improvement of existing ciops by every agricul- 
tural station. Pure line seleotion can bo done by every amculturist of (he 
staple crops with which he is working. It should bo strictly laid down tliat 
this is an essential port of the duty of ovory station dealing with crops in 
India. Agiioultural selection has been going on in the Pusa Farm for a 
considcroblo time and the special selcotions whioh are now boing grown will bo 
shown to the Commission. 

(u) One of tho best examples of o now fodder crop is the introduction of 
herscem {Trifolhm Alexandrhm). Tliis hod beon tried on small plot scnlo only 
in India previous to 1007. Suitablo seed from tho alkali lands of North Xlgypt 
was introduced into Sind during Uie following years and this vatuoblo foddot 
crop is now found from tho North-West FronUor Provinoc to South India. It 
is an irrigated white clover and g^ves a heavy yield of succulent foddor from 
November to Apiil-May’ where irrigation is available. It is a most valuable 
rotation crop and produces fodder abundantly during the critical months before 
the break of tho monsoon. 

O'l'O and (fv) ore local questions. 

(6) In raoiry eases it is quite possible to substitute a heavier yielding food 
crop, hut before this can he done with safety, local conditions must be 
thoroughly investigated. In most districts there is oast-iron custom ns to 
tho siople food grain, and if another grain is grown it may be found that thore 
is no demand for tho new grain. For oxomplo, in n jmr eating tract, bairi 
will bot bo oaten. So olso a heavy yielding rico may bo entirely unsuited tor 
the conanmption of a particular tract. 

(e) TIitoo of tho most successful ofibrts of improving or substituting more 
profitable crops arc in my opinion tho folloiving : — 1. American cotton in the 
Western Punjab; 2. Coimbatore ennes in North Bihar; 3. Pnsa wheat nil over 
India. 

Qotstion ^12,— Cultivation.— ( f) This is a local matter. 

(it) In all rotations more iinportanco should be given to leguminous fodder 
crops especially in irrigated land and the possibility of gracing of theso oiops 
by oattlo should be considered. 

Question 18.-<Irop Pboteotion,— -I am of tbo opinion tliat present monsutos 
are suitable provided that provision con bo mode for immediato expansion undor 
circumstances of necessity. 

Question 14.— iHrLEiiENTS.— The question of the smaller agiieultural implo.* 
monts is* a doroesUo one as tho requiromonls, soy in tho case of ploughs, vary 
according to tho distiiol, nature of land and other factors. There ato aoveral 
Indian manufacturers of ploughs, etc., and they have sold oonsidcrable quanti- 
ties of cheap ploughs modelled on samples imported fiom abtood. Tlio copies 
aro quite good though somewhat toughly finished, but they aie wanting in 
tho fact that tho plough bodies and shores uro made of a poor olass of motal 
which quickly wears out. For plough shares a high carbon content steel is 
required if the plough is to last for ony length of time, Tho local manufocturocB 
in India should bo encouraged to use a better class of motorial. 

Tiio iaiger and costly agiioultural maobinos suilnblo for speoial circums- 
tances and Taigc landowners, oto., are more o matter for tho Central Govommont, 
l^oro are a number of dtflioulUes to tho spread of such implements and 
machinory. In some ooses, the proper lypo of machine has not ^ot boon 
evolved, In my opinion when ogriculiuml inachiuery oi a type suited for a 
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piiticuht purpose lias been proved suceesstul, tiiere wilt b« no difficulty in 
getting it token up as a commercial proposition. 8 acli machinery is not likely 
to lie manufaclurM in India in the near future. It is very specialised work and 
theie must be possibilities of large sales betoie any manufacturing engineering 
dnn nill evolve a new ^e. ]b the post there has been many failures, as the 
actual manufacturing firms are not in touch with local conditions. They usual- 
ly omplov agents at the big ports, that is Bombay and Calcutta, and these 
agents also nie frequently not in touch nitli local conditions. They car^ 
as a lule a veiy limited stock of spaie parts and they are chiefiy concerned In 
getting a cash sale without hating 003 - partioulnr care as to whether the 
machine is suitable or not. A very important problem at the present moment 
is the production of a suitable threshing machine. Tlierc is notliing at present 
in the market which actually is suitable for conditions in the wheat tracts of 
North-West India. I have been workmg on this problem a number of years 
in conjunction with several implement manufacturers in Great Britain, but I 
have not been provided with siuficient means to make any gient progress. An 
attempt was made in the yeai 1919 to get the Sooietj' of Motor Traders and 
Manufaotuiers to hold agricultural tractor demonstrations in India. This 
would have been of gieat value in bringing out to India actual ipanuiaoturetB 
of agricultural maobmery who could have seen the mniket possibilities at first 
hand. An example of the extended use in India without any Government 
action or propaganda work is that of tbc almost universal nse of nce-hulling 
machinery. All conditions seem to me favourable for rapid and er-tonsive use 
of harvesting and threshing machinery for the large wheat areas, provided the 
proper type oi machine is available. Itodia is one ot the few large wheat growing 
countries where the gram is cut bv hand and threshed with bullocks. 

As a prime mover the steam engine is possibly most suitable to India tban 
small internal combustion en^nes. This opphes to agricultural tractors. ^ 

Qoestiov 16.— Amsial nusBvxnnv.— (a) methods for improving live- 

stock depend largely on suitable financial equipment. Work so far has merely 
touched the fringe of the subject. There is necessity of c«tral cq-oidmatien 
ns well as prosecution of the work already started by various Provincial Govern- 
ments. Tbe whole subj'ect was pretty thoioughly gone into during me last 
Board of AgiiouHure at Pusa by a special Livestock Cpminittee and I hcaitilv 
Buppoited the resolutions come to at that time; copy is submitted. 

( 6 ) The questions are chiefly of local significance. 

(c) The poiiod of extreme scarcity ovei the majority of India is nt the end 
of the cold weather and up to the break of the mon'oon. Cattle whieh survive 
ate so emaciated that when the flush of grass comes on with the first rnmfnll. 
theic is very consideiahle loss owing to digestive troubles. 

(d) It i« possible in many eases to grow fodder crops and wliere irrigation 
is feasible, leguminous fodder ctops should be in all rotations. Silage m pits 
and the storage of grass and Xadoi would be encouinged by nil means. 

Questiox 17. — ^.\Gnicoi.Tcitvi, Ivuusipirs — '(a) Tliis all depends on a number 
of local cheumstanoes, the period dufmg which bullocks are woiked will he 
lengthened if the cultivator does carting woik or^uses bullocks for water lifting. 
Q'he actual working days in Sind might amount to lOO or 120. 

( 6 ) and (d) I am not in lavour of Government intervention. 

(f) and (e) to (Ji) I have no suggestions on (e) (e), .(/)• (b}> ewept 

the fact that there is always far more employment m Sind than tliere are 
labouieis available and the same applies to Bibnr.^ As long as this is the case, 
I sec no reason for encouraging subsidiary industries. 

QorSTiox 18.— -4.0Ri0Di.Tini\i, Laboou. — T he measures to attract ogriimltHrM 
labour must vary in every district and no useful geneial rule can be Iwo 
down. It is not possible in all cases to bring labour from some tiaote 
to others. For example, ottempts to attract labour from Gujarat into 
Siud Inve been a failure in evety case. Tbe colonists either ate or ^uicKly 

*Not printed ; ride Proo. Bd, Agr. in India held at Pusa in 1925. 
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leave the coentr^. Punjabi colonists can lire in Sind and immigrants 
from the desert' country of Rajputaua come to Sind each season especially in 
years of scarce rainfall, but they geneially depart after staying only a short 
time rvith vhat wages they have accumulated. 

Qtostios 10. — ^PoKESTS.— <The questions under this head are largely local, 
but in one case the destruction of forests on upland country uhich occuned 
gradually in Ohota-Nagpnr has not oirly led to soil erosion hut the ultolc cliiirnte 
has altered. Early rainfall used to be frequent from April until the bieah 
of the monsoon. Instead, severe hot weather is found nt this period so much 
so that it is not possible to plant out young tea bushes. So no tea gaidens nio 
now made in this niea though thoie mo several pioductive old gaidens. 

Question 20. — llAiiiaTiNO, — (a) to (c) I will confine my remaiks to the 
question ot wheat exported from India. Tills contains a large percentage of 
diit; it also contains foieign giaius sucli as barley, mustnid and rope, it 
contains n miNluic of soft white, medium white and hard red wheat nil of 
whioh would obtain Wter pnces if sold puio. Wheat is exported in bags and 
this necessitates very expensive handling, extra iniluay stocU and huge dock 
areas as the bags liava to be stored on raised plinths. The whole system is 
primitive and ont-of-dnte. The trade interested however docs not recommend 
any change ond n thorough inquiry is necessary and veiy drastic oction on tire 
part of the Central Government. 

id) The method of posting maiket prices ot the various ninikets as done in 
the Punjab for cotton and wheat seems to bo a very sound piece of work. 

Question 24.— Atmactino Cawtae.— (o) As a general rule, capital fights 
shy of agriculture in India though theie is plenty of money availoble for special 
crops in approved disiricts such ns tea. In order to got men of capital and 
enterprise to actually take up general a^culturo. a change of attitude would 
be necessaiy on the part of those Provinces which hovo lond to dispose of. 
At preswrt no enooiuagemont is given to outsiders. This policy is probably 
quite Borind for political reasons. 

(b) Owners of ngricultuinl lands under tire Pcminncnt Settlement have little 
or nothing to do with the actual working of their property. Tliey oro praoticnlly 
nothing hut tax gotherers. In other parts of the country, owners gcncTnlly 
Jet their lands and it is very seldom that owners nro found who actually culti- 
voto their ,own land. A certain amount of good might bo done if Government 
were to ifaiblude in the Honouis List rewards for cases of enlightened manage- 
ment and well conducted farming. 

Question 2G. — Statistics. — ^Most of the statistics is dependent on the 
returns submitted byr the lowest revenno ofiicial. Tn Sind this is the Tapcacirt 
Ho is able to wwita his rchirns in the veinnculor and is a very poorly paid 
man without any interest in the figures which ho piodrices. Jljjril a better 
medium is provided for the production of statistical material, I fail to see how 
any improvement or further complicated methods at headquarters will improve 
the situation. I inspected a case neisonnlly in Sind as to the returns about 
cotton cultivation and outturn. These figures remained constant year ntter 
year though it was obvious tliat there h’eie loigo differences both in yield and 
in area grown. The actual figures of produefion were obtained from the cotton 
gins tor comparison. It was foniwl that the Tapedar usually put down 8 
nnnas as a safe figure for his returns. 
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Oral Evidenoc. 

Yes' Jlr Hendeison, you are Impciinl Agriculturist?— 

A.089. You hase piorridetl (ho Cotninission t^ilh a note of tlio c\i(lenee that 
joti ■wish to give. Do jou unnt to say anything in nniiiliOcaiion of tliat 
note uefoip I n«h ^\oii some (|uestions? — No. I think it expresses oil my 
x'icws quite fully. 

^.0')0 Would ym give the Commission a short nceoimt of jour own train, 
mg and past appointments^— 1 have been connected mtli agrtrultuie all mj 
life My father nas a land agent and I was trained in the West of Scotland 
tcneultuial College. I nas assistant to .Sir Patrielc Wright for tiro years; 
I \iii« m Canada for some time. I then went to Egypt ns an BssiBlnnl in a 
land reclamation company. From Egypt I got an appointment in the Indian 
.\giiculturnl Service and was stationed in Bind foi nhont 10 years. From 
Sind T lias appointed Imperial Agrienlturist at Pusa. I was on the Cotton 
Committee for a year and fhen 1 iias sent to Mesopotamia ns a Spec ini 
Comnussianei .itong nitli Sit Thomas Ward, wlio was iicatl of the Tirigntion 
Dopnitinent From llioie I was put on apociai duly on the Indian Afunitions 
Bunid. tfter that I went bark to my auhstnnlivc appointment and was on 
deputation in England for several montlis to organise motor tractor trials 
in India. Siiieo that date I hnie been stationed in Puss. 

.t.flftt Would lou toll the Commission whcflier joii think Pnsa a suitable 
site foi this Institution? — I consider it aimuid he one of several sites; I do 
not think the Institution or the Imperial Department oT .Agiieulturc should 
he confined to any one site. 

A.IlilZ. If this sdiome of iiistitniing several stations at various plnres weic 
eairicd into eficct, would .von suggest that one of those stations should he a 
headqitarlers? — (iiink possibly it would be bolter to have headquarters in 
touch with the Government of India nnd net nocosanrily at a station. 

A.003. now about poat-graduoto training; that would have to bo ronccn> 
trated at one elation or another, would it not?— I think the ideal form of 
training would bo to have a certain time at eavoral siationa. 

.\.901, Upon the assumption that only one station is to exist, what do 
you say about the auitobility of the site at Fusa?— It is not a good site. 

A.WIS. Why? — It is hopelessly out of touch witli the rest of India. 

A.990. It is difficult of access P-Extrcmoly. 

A.flfi?, Would you attach importance in the choice of a site to its accessibi- 
lity to visitors coming to India ns well as to poisons resident in India? — I 
think that is n mo«t important point. 

\ 998, Sir Henry Lavrence : Do you any it is a most important or the 
most important?— -A most important point. 

.V.999. Thr Chairiiiait ! Then you look forward, I gather, to a day when 
tho institutions carrying on research nnd responsible foi demonstration in 
India will be in far olo'er touch wriOi like instifutiona the world over?— Yes. 

.1.1000. ProfcBsor Ganqulec: Do you think that difficulty of inaccessibilily 
con be overcome? — If railway facilities were improved or a bridge built across 
the livci. it would he greatly improsod. 

A.lOOl. Sir Henry Lnirrenee: Or aeroplanes?- Yes. 

.A.IOOS. The Chairman; What exactly is the extent of your personal res- 
ponsibilities? — I am primarily in ohargo of the farm and tho cultivation of 
the whole of the area except some small pieces which arc in charge of_ the 
various Sections. I am called upon to advise on purely agriciiltuml subjects 
practically all over India 

A. 1003. Are yon ever called upon to advise upon problems of propaganda 
and domonatrntion?— I have done. 
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A.lOOi. Are jou responsible also for Iteeping the records of oxporimenis 
eaiiicd on on the farm? — Yes. 

.V.1005. Men conic and go. and if ia stiy iinporfaiit, is it not, tlint rccorda 
slionld bo both neomntoly kept and rendily ovnilablo? — It is most importont. 

.\.100C. Are you satisfied with the system of leeording experiences? — 
think the etaif is not quite adequate. 

V.1007, Ta the System sound?— I think the system is quite sound., 

A.IOOS. Do you depend to a great extent upon articles in n^icuiturel 
journals as records of events, or do you record matters on some definite eystein 
of filing or indexing? — ^Ai tides in journals ns a rule are merely abstracts or 
summaries; Uioy do not give elaborate seiie.s of figures; the figures on whioh 
results me bo'ed are kept in the office, 

A. 1000. Do you find that you are able to turn up foots that are required 
expeditiously? — ^Yes, we hove no difficulty about that, 

A. 1010. Tuining to the note of your evidence on the first page you soy 
it is j'oiir opinion tlinl the first stop tonards progi'oss should he that of 
sotting the administration in order and that an orderly survey should be mode 
of the moans available for an organised attack. What oxactly do you include 
theic by the noid “ means "? — ^All existing ngenoies, 

.V.lOll. T u’ondoied uhether you weio thinking of finonco ns xvell? — ^And 
finance. 

A.1012. Have you any suggestion to make as to hou money might bo 
provided for a compoign of this sort? — I should think the first 8tep_ would 
DC to bring the necessity of it to the attention of the public and specially to 
sections of the public; for instance, e trade problem, if it were properly 
represented, would in many cases get very ample sripprat from tbe trades 
interested, 

A.1013. Do ,you tbink the public, whether through corporations or by 
prirnto snbsciiptions from private individuals, might make on important con- 
tribution to the funds required? — 1 think they would. 

A.1014. 1 see you attach importance to tho queslion of grading of export 
crops and you suggest that drastic logislntion may be required to raise the 
standard of Indian agricultural exports. Do you think the time has come for 
an .itteinpt to fix wlint 1 may oall All-India standards for exports P— I tliink 
it is high time. 

.\.101.^. That would mean action of a disciplinary nature at the ports 
probably, would it not, judging by the experience of other countries? — It 
would probably hove to go further back. In some coses tho crop would have 
to be dealt uith beioio it came to the jwix. 

A.IOIC. So that tho action required to improve the quality has got to 
be taken at a stage fai removed from tho port? — ^Not necessarily, because 
in tho case of cotton a certain amount has got to be done at tho gin which, 
in every ca«e, is really the nearest point to tho cultivator. 

A.1017. On page 124 you say, " It would he a thousand pities to see a 
number of diffeieiit agencies all working indopendontly and not using their 
energies in tlio hcit possible manner,” Do you envisago the possibility of 
combining all the existing agencies under one supervising head? — ^I wonld 
not go so far as tlial but I should certainly think them ought to bo much 
inoie co-old inntion. 

A.1018. Take, the Indian Cential Cotton Committee. What do you think 
of that organisation ?— I think it is « very sonnd thing. I was responsible 
, foi the drafting out in the first instance. 

A.1010. Do not let modesty stay your hand. Tell us if you are eatisfied 
uitli your work now that you see it m being? — I think it is rather apt to go 
loo t.ir. X think when if uas originally established it Wus the only possible 
means of tarrj’iiig out a eortoin object; but I think, "However, that it is only 
in tbe nature of a temporary meosuro, 
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A.1020 What makes you think that?— If the Indian Central Cotton Com. 
mittee e^pBnd3 as it is doing juet now and gets in a staff, that staff might be 
a 01 king without any co-oidmation with other agiioultuial workere even in the 
same Pi ounce. You might have a Cotton Botanist working on cotton and 
quite close 'vou might hare a Wheat Botanist working on wheat; the eamo 
man might quite easily be doing both things. 

A.1021. You would not favour the idea of a committee having particulnr 
'■rgamsatione devoted each to one part of the coimtry? — Yes, if they are co- 
ordinated; but if the committee is going to be independent, then 1 think it 
IS not a step in the right direction, 

A 1022. Is ms of the advantages of the Indian Central Cotton Committee 
this that it brings the growers and the mtermediaiies who cany on tlio 
distribntion of the crop, tnose who process the crop in varions stages and those 
mIjci export it, into touch with each other and the Government? — I think the 
great advantage is that it brings the cotton worker, the trade and the Go- 
vernment into touch, but I do not think that it fully represents the interests 
of the cultivator. 

A.1023 Gan you suggest any means whereby the cultivator might be more 
adequately repiesentcd on the organisation? — I think that would follow if 
you had more co-ordination. 

A.1024. More co-ordination between what? — Moie co-onlination between 
the Central Committee and the different Provincial Agricultural Depart- 
ments. 

A.1025. Do you think that the Committee is the body best qualified to 

Bpenk for the cultivator? Is tiiat your point? — Xo; 1 think the provincial 

departments would he better able to do that. 

A.102G. Not necessarily the Imperial Department?— No. 

A.1027. Do you wish to say anything about agricultural education? — No; 

I have not had much experience, 

A.1028, Have you anything further to say about demonstration and propa- 
ganda? Hove you much eiqieiience of that side of the work?— I had when 
1 was in Sind, but since I have come here I hove not had much experience. 

A.1020. Do you form the view that the demonstration end propaganda 

organisation in the Provinces is as efficient as the research orgnmsotion? — I 

think it tends to leg behind. 

A.1030. le it because those responsible tend to spend more of the money 
that is available upon research than upon propaganda and demonstration? — 

I think that is so. 

-A.lOSl. And after nil, propaganda and demonstration fonm the cssentiol 
link between the laboratory or the esiperimeninl field and tlie culHvator? — 
Yes. I think the importance of technique (good fanning) is sometimes lost 
sight of. 

A.10S2. 1 have one or two questions on the organisation at Fnsa before I 
proceed to deni with your ideas on administration ._ Are you satisfied with 
the co-ordmntion of departments within the organisation at Pusn? — ^Yes. 

A.1033. Is it one of your responsibilities to see that there is sufficient co- 
ordination between department and department at Fusa? — No; that is tho 
work of the Director. 

A.103-1. But you are satisfied witb the degree of inter-connOction end 
inter-communication that exists? — I think it is very Batisfactoiy. 

A.1035. 'Whnt have you to say about the co-oidinotion between Puso end 
the provincial agricultural organisations?— I think it varies very considerably. 
We are in very close touch with some Provinces, but in other Provinces tno 
case is quite different. 

A,1036. How do you account for the difference between Province and 
Province in this respect? — ^In some eases a Province wants the advice of a nwn 
who has had experience in that particnlar Proi ince. For instanco, the advice 
of a man who has had his training, say, in the North-West of India would 
ho discounted in Madnis, and this is especially so in my particular Section. 
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A.1037. Wo spoke a moment ngo shout post-grndunto tmiiiiiig. How 
you nnytliing to say about the dcMrability of establishing at Pusa, oc wberovor 
tho central _ farm may bo, an active* and officient organisation for post- 
graduate training!* — We can ns at present constituted, give n very good train- 
ing here, with certain limitotions, 

A.1033. You aro satisfied with the equipment for that purpose. I take it? — 
Only for a part of the training; not for a complete training. 

A.1039. Aro there not graduates undergoing post-graduate training at Pusa 
at this moment? — In my section two have been appointed and will shortly 
come to Pusn. 

A.1040. Do you regard tho figure of two as satisfactory for an All-Indio 
station?— I am afraid it is not in our jurisdiction in a way. Thc»a students 
aib nominated by Provinres. We have no selective powers." 

.\.1041. Do you think that you are in a position to supply tho teaoliing 
that is rcijuircd? Do you lliiiik you are meeting the doinniid.*— We linvo liccii 
meeting tlio douiniid as at present. 

A. 1012. Aro you yotirsolf satisfied with tho figure of two? Do joii thinji 
it shows that tho school has a good name in India os n post-grad unto school? 
— This place was never cstahihlicd for tlio purpose of a tcnching estahlish- 
mont. 

A.1013. lYouId you oltnch any importance to the establishment iiere of 
the tiudition of post-grndunlo training?—! oonsidor that Pusa from on agri. 
cultural point of view has been too much specialised to give a complete train- 
ing. They might do part of tho training here. 

A.lOJi. Do you think that the establi-iliinent of a posl-gr.whi.ste sdiooL 
wliich wnnW carry weight thronghoni India would be of advanlngo to the 
re.seni<h side of tlie work of this Institution? — If we h.sd the equipment and 
the means, ePrtainly it would. 

A.lOjfi. In what respects do your oquipment and your m«ms fall slioit 
of tho ideal?— Ill my own Seoliou we have o staff wliioh w oiilv cnlciilated 
te do the work without any educational duties to discharge. We have not 
any special slnff for cducolionol work and w-p oro sory shoit of huildimrs ot 
the present iiionienl. Only about two-tliirds of niy staff have quarters j I am 
not quite snie «f the figuie, but at any rate a Inige iiiimlier of luy stoil have 
got no quariers. 

A.IOIO. I will take you back to the innttei of your notes. On page 125 you 
tall: about adminisfraiion and you toy that tho prnvineial ngrieullmnl organ!, 
sation is developing unevenly. Yon say, “On tho one hand wo have the 
Punjab spending lis. 14,00, ftSO in 1021-25 oiid on (lie otliar side Assam 
apending Its- 2,73.70H ond Bihar and Orissa spending Bs. 4,81,02o,'* You 
do not contomplnt'C Assam bolug in .v position to spend for soinotiino ns tho 
Puujah is spending, do you?— No, but the proportion should he rniieh higher. 

A.1047. Do you know tho conditioas in Assam? — Ves; I have lioon in 
Assam several time-.. 

A.1018. Do you think that -Assam could find tlio moneys to spend a great 
deal wore on ngileulture thim is at jwesent being spent? — I tliinl, iluvl the 
money could ho found in Assam. 

A.lOfO. Do you think that (ho wtimultie of a fully developed central organ!, 
sation acting in concert witli the A«saui Government might induce them to 
spend a larger sum of money each year? It that ymir idea?— Not only that 
hut we w'onld then be in a position to help thorn. 

A.1030. To help them to find tho money' or to help them to spend it.?— 
To help (hem with money and to advise tliem in tho epouding of it. 

A.1051. Do you accept the Hofornis of IPIO so far ns they nffcct tliO pro- 
Tincinlisolion of agriculture as a subject, mid its transfer aa somolliiiig Institig? 
—I am ofraid 1 nra not really In a position to give evideneo'oii that puiut. 
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A.1052. Tlion to chniiRO tho anbjctt ■ I -sec on pngo 12C tlinfyou comnlnin 
of boing tended I)j tho tiotoinmoiit nudit. Do you not kco any means of 
oscaping fiom tbcin® — T think tlic ntitlit might ho more on n rommcrcinl 
Il.lMH 

\ 101!) If huoooofl in romtnrtcinlisinf; n Goromment department, then 
>«ii Kill hiwcotl in doing snmothinp whith nohoJj has innnnged to do before. 
On pnj!;o you huy, “ continl E^ocutivo nulliority hii<r been found noccssni'y 
m nil pnrU of the world niul a \ery };tx«l modol for India to copy would he 
tho Central Depnilmeut m tho United SUtos of Amoiicn." Are yon fnmiUnr 
woth the worlrings of the Central Department in tho Dnilod Slntos?— Yea: I 
aptnt isi't tnontho in tho fltntos. 

A.lOiif, When ^on 'Oj executive authority outaid'» the matters oaei 
which tho control oigonisalion has apocitir tontrol," how much octuni o\ocu. 
Uto authority lioh the Central Deportment in America over the affairs of the 
Stales?— I will giro jou n eoncretc evnmplo. Some years ogo there was a 
great cry about <li.s fanning and it was piihliahed all over Amerien what 
could he done in States like Texas. The n'sulf was that n large nunibei 
of ranches were htoken up and settler, were indurod to tmno from the East 
and Inko nn these oieas on llie speclfie ndvieo o( the States Gosemments. 
Tiie^ Central Government then stepped in and estohlished sovend cTooriment 
stations on tho dry farm areas and they gave nhsolutcly contrary ndvieo to 
timt of tho State of Texas, 

A.IOS,'. They made public adtice lonflicting with that given by the Stale? 
— Vcs. , 

A.lO.'iC. Is there any oxceutlve authority over the Sloto?— I do not know. 

A.1057. Sir lUnnj Lawrence: Wliat was the lesult of the dnergent ad\icB? 
— ^It preveniod a large number of settlers coming from the East and 'tnsed a 
tot of money. 

.V.1053. The Chairmau: Diohabl} if they hod had any eveculise authority 
tlioy would linvo exercised it m prerontiuf the movement t but the position, 
in fact, ia that they have no such nuthorilj. Do you wish to say any tiling 
nhmit tho problem of indebtedness amongst the Bgrioultnral population?— Xo. 

A.IOSO, Do you wish to say anything aliout fragmentation?— Iso, 

A.IOOO. In answer to our Question 4 (o) (if) you say, “ Tho present situa- 
tion in India wHli legnrd to freight linulnpe, espeeinlly small parcels less than 
a truck load, can only he described ns very bad.” In that n question ot freights 
or convonionees?— In notual pmcflce it may take n couple of months to get 
atiift up from Chleuttn to Tusn. 

A.lflOl. So it is a mnlter of sen ice lather than of the freight riitcs charged? 
— Yes, tho service. 

A.i062. rurther on you say • " In long distance liauls especially where 
there is a break of gauge, the situation is extremely bod." I take it, von 
speak feelingly from having to change more than once every time you come 
from Calcutta to Dtisa. On page 12^ in anewci to out Question 10 on ferti- 
lisers you say; '* FeitiliBeni could bo used ptofilnbly to a much grcntei extent 
than tliey arc at present, on all capitalists crops <md garden crops *’ tVliat 
exnetly is the ** cupitalisf ciop A crop like loboceo, sugarcane, etc. 

A.IOOO. VrofrHOx OanpuUn You mean enmnioreial erops?— Yc«. 

.k.lOOl. The Ghit/man: You mean money crops?— Yes. 

A.1005, Tour establishment here i' engaged in dovoluping belter plants 
of sorious varieties, ncllcr plants, I talc it, have a capacity for taking rnoie 
nourishment out of the soil than tho poorer plants?- In the case of grain, that 
Is BO. 

S.IOCC. Hnvo you come across cases wlieie disappointment ’ins been eaueeil 
to tho fnltivator liCLnine he lin-. ndimled sour bettor rnrioties but has not 
opprccintod the neecbsity for giving them nmie food?— Xot frequently, hut I 
hnvn met such n csso. 

A.1O07. Can you oouceisc of a ease In wlilth the foitiKty required to 
supply a partieulnt voriety ot crop with sufTicicnt uourihlimont, ao ns to itiMire 
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i}iai the land ^ouM uot be progtesatvely doprlvcil of plant Jioniishtncnt, 
i\oul<l be so considerable na lo niolie it hardly \vithiu the rjot’a oopocily to 
adopt it?— I thinlf other factors coma into play. 

A. 100ft. 'Yon QiOi no doubt, familiar with that nrgtimcnt which line been 
advanced , arc yon not? — Yes. 

A.1009. Now, in tho motter of farm iuiplomcnts, do }Ou feol that any 
substantial contribution is made towards the ryot's nrobletn so for ns that 
problom consists in impioving liie implements at thia moment? — ^Yes, both 
directly and indiicclly. 

A.1070. Lot us take *' diicetly *' fiiat. In wliat way has it been met ! 
— In many cases he has got an improved typo of implement. I can give a 
cn^e in point which imppeued in Sind. ‘We introduced a new type of wootlen 
plough. Last timo wlicu I was in that tract I did not see n single sample 
of tile old plough. 

A.1071. iSir Jlenry Laiurcnce: What typo of plough was thntP— It wna 
nn Egyptian wooden plough. 

A,107£!. Thf Ohairtiian : T>a yon think there is ii g^ deal more work to 
be done in that direction? — ^I think the work is only just begun. 

.A.107ft. How is tho problem being met by means described by you ns 
“ indirect "9— Take, for instonce, ««es like rice-hulling mnohinery, Bico- 
huUing mnebinety is very largely adopted and It is vo^ largely to tlio bene- 
fit of tho ryot. He indirectly gets n better price for his produce. 

A,107d. I suppose tho improvement of tiic breeds of draught cottio in India 
vould probably bo tlio most substantial indircot contribution towuids tlio 
aolution of this piohlem, w'ould it not?— T think it is oven bettor to prevent 
existing hicods from extermination. 

A.1075, ‘Wlint do you tliink threotons tho existing broods with cxfeiminii- 
tioii?— Tn tlie enso of the Saniwol entUo in tho Punjab, tho extension of irri- 
gat ion hos undoubtedly broken up tho tracts whioh formerly supported large 
licrds of cattle. 

A.107C. You mean there are fewer cattle there now than formerly?—! do 
not soy thot. 

A.1077. On this matter of eottle and the improvemout of tho broods in 
Indio, do you tliink Hint n cro^ helween European hreede and indiKonons 
breeds is likely to make now, or in Hio future, a coutribiition towards thu 
ryot's pPohlemP— It might do it in the enso wJioro iiidigeiious enttle .ore o.x. 
tremely bad. It lias done it in n district round Pnina, 

A.IO70, I do not quite folloxv you?— I say it boa done it already in tho 
district round Pnlun wbero tho cross 1ms been introduced and thot particular 
stroin of onttlo is certainly better tbon the indigenous entile, 

A.1070. That is because tho indigenous cattle wore bo very bad?— Yes. 

A. 1080. Could an equal improvement have been offeclcd by ilio intioduc- 
tion of a bettor bteecl of indigenoue cattle in that area?— T doubt it becaiiflo 
the milk factor would come into pky. Thia erosa gave u much larger yield 
of milk and so it bold ila place. 

,^.10ftl. AVhat breed of eattln ore yon rrforrbig to?— It is not a breed j it 
ia only a strain. It is called the 'Poytor iircwl and various otlinr nnnicaj btti 
it is not tt breed, 

A. 1092. That was a oioss between a Kerry bull end iiidigenouH cow?— 1 
do not know wlietbcr it was Kerry or Bhortbom. 

A.108S. Sir Hanry La&rmctt: Wbon was tlial tnlixiducad?— I mn not 
quite sure when it wSs introduced. 

A.1094, Sir Thomas hfiddMonJ It was intiodiiood more than half a century 
ago? — ^Yes. 

A.108C. The Ghaiman: Do you nltneb Imporinnco to the development of 
a duftl-puTposo animal capable of providing tho maximum omoirnt of milk 
and also proridlng males capable of ciTeefivo work in the fields?—! think it 
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us very important, but I do not think it is as impoitant as the taking of all 
possible steps to keep existing breeds of cattle uiicontammatcd. 

A.lOSt) Are yov famihar uith the work which is being earned on by 
Hr. Wtarth at Bangalore on animal nutrition? — Yes. 

A.1087. I)o you attach importance to tliat work?— I attach vety gicat im- 
jiortance to it 

\ 1088. Do you think there is a great held still to be exploited in that 
direction? — Yes; I think the work is only in its pieliminacy stage 

A 1039 Ilaio you etor thought about the inilk-yiclding side of the problem 
111 its relation to the improtcment of the diet of the cultivator and his 
fimilj? — ^In some districts it is a very important matter. They say tliat 
in Sind It takes fiic cons to keep a family. That is an example of a milk- 
•di inking tract. 

A. 1090 On page 130, in answer to Question 17. you say, “there is 
always far more employment in Sind than there are labourers available, and 
the same applies to Bihar. As long as this is the case, I see no reason for 
.encouraging subsidiary industries.” Tliat, of course, 1 take it, means that 
in particulni tracts where there is sufficient occupation, you uould not spend 
any money in popularising subsidiaty industries. In that answer, nould you 
include subsidiary industries, or rather spare-time occupations, carried on by 
the women?— I haie been many years in Sind and I have seen cotton lying 
on the ground because there were not sufficient people to pick it, and the 
occupation of picking k vary largely women’s occupation. So, I do not see 
llie need of spending money in that direction. 

A.1091. In those particular tracts?— My evidence is entirely in regard to 
those tracts. 

A.1092. On the same page you point out the fact that migration of labour 
from one district to another is diffienh, because it has sometimes been found 
to ho the case that such labourers do not thrive in the district to which they 
go. Is it really tlic case that colonists going from Gujarat into Sind have 
died?— Yes. 

A.109n. What killed them?— Probably malaria and heat. 

A.1094. They could not face it?— They could not. 

A.1095. On page 131, in answer to Question 19 " Forests,” you say, “The 
q.iestions under this head are largely local, but in one case the destrucUon of 
foiesfs on upland country which occurred gradually in C lota-fflagpur has not 
only led to soil erosion but the whole climate has alteied.” Do you know 
whether tlie meteorologists of these days support the theory that deiorest- 
ation affects tlie dimato iUidi?— I do not know. My evidence is based on 
what I have bean told by planters who have been in that district for many years. 

A.1096. You are talldng about pretty old times?— Ye-., 

A 1097. I am interested to see what you hove to soy about the maiketing 
oI wheat from the North-West, Is there great fluctuation in the volume of 
wheat available as the expoitahlo margin from year to yeai?— Yes, very 
•great. 

A.1098. Would that be a serious difficulty in attempting to attract capital 
t ir, let us ssy. the modern system of maiketing by menus of grain elevators 
and ships designed to load from elevators?- It seems to me that there is a 
large amount of money invested in it at present; fluctuations do not seem 
to affect trade at present. 

A.1099, Are you thinking of grain elevators?— Yes, grain elevatois. 

A 1100. Is there a largo amount of money invested in grain elevatois in 
the North-West now?- Little; theie is only one grain elevator, so far as I 
know, in the whole of the Punjab, 

A.llOl. In what is this capital invested?- Bolling stock, docks and plinth 
aieas. 
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A.1102. You know, of course, tliot for a fully <^o^olo^^c(l eystom of export 
by_ menus of elovntoKi, you hnvo to have not merely elovntonj, but also jour 
ships designed to load from elrratorsi' 'Would it liot menu a very considor- 
rtblo tying up of copitol? — On tlio other bund, it would free a lot of capital 
which is at present invested in rolling stock, harbour works, and godoums, 

A.1103. Do you ihitik that capital could bo iiiado liquid by an opora- 
tiou of that sort? — I should think valuable dock land could be sold. ' 

A. 1104, Have jou any experience of agricuKutnl oo>opeialion in India?— 
Veiy little, 

A.1105, Do you form any view about its uscfulue^a as a contribution 
towards tbo agticullurnl problem? — I am not in a position to speak on it. 

A.llOD. Are you interested in gonorol education in relation to agricul* 
tore ? — I om hardly in a position to give evidence on that. 

A.1107. In the matter of attracting capital, liow would jou suggest that 
the Provinces who oro interested to do so might encourogo outsiders to invest 
capital in agriouUure?— Whore Govomment land is being given out, condi- 
tions might bo made to cnnblo pooplo srith copital and with the proper 
knowledge to buy a cortain omoiint. 

A.1103. Are you thinking of ostablisbiug men on the land with largo liold- 
iugs, men who might bo colled planiora? — ^Yos. 

A.llOil. Do you think that would bo in conformity with present doj policy? 
—To a limited extent. 

A.lllO. Do you como into contact ot all uitli agricultural matter*, iii the. 
Indian States? — I Imio been on Meveral advisory lour- to Indian Rial,'*. 

A. nil, Ts it your evnenence that ludinti Sfntes are roads' to eo-operale 
with Govcinments in Britlsli India for Uie advancement of ngricitllnio?— Tlie 
Stale- vary very considerably in that respect. 

A. 1112. Arc tUoio niiy costing oxpeiiinents lioing oaiiicd on at Pubb at this 
moment?— Yea. 

A,1118, Would you deseribo a typual onop— Wo toko n unit niid all the 
uoik expended in cullivoting thot unit is put doviu daily. 

A.111'1. Vwkfior G(fn(julee: Tor each crop? — ^^'cs. foi torJi eiop. We liave 
pot complete iiata, eince thin place started, of the co-t of cultivating every 
field. 

A.lllO. The Ohaiman; That is the cost ot cultivation?— Yes, and of 
biilloclts, but it does not include any overhead charges. 

A.lllO. nave you got the value of tlie crop?— We liave the value ol the 
eru]> and the outturn. 

A. 1117. Am T right in thinking thot in an oxpcrimontal sf alien il is 
diflicuU to draw rmiolusions from comparisons between the total cost of culti- 
vation and the value of the crop, bewausc you are I'Oiicerneil ratlier ssilli the 
carrying out ot « paiticular oxporUtienl tlinn making money?— Tlint i" r«>; 
and other diflioiillies ariae, because it is not the cn»o of one eXjierimeut; ue 
miglil have a whole mass of oxpcrinscnls one overlapping the other. 

A.lllS, Prnfewr Gonnvieo: Do you take into considomtion bullock powci? 
‘-Yt’, 

A.lll*), The Ghaiman: So that, oa o contribution towards the niialy-is of 
tlie cost of the oUllivalor’s work, you ore not lanlly going very' for hero at 
this moment?— Ko. 

A>n20. Do you Uihik that might bo a very useful field ot Work?- 1 shoiiM 
think it would ho very useful indted for a provincial det)n''linent, no! f<ir a 
central dopartmeut, 

A. 1121. Ha.; any worJ? on theep been cmncd on at Poao?— We have had 
fiheep hare for home considerable lime, but owing to oxteiisUo fli).idmg ulilch 
ue get In Pusa, we have had nnieli damsi'c from li'cr fluke: -u, it Is no! a 
good centre for sheep. 

A.1122. Havo yon done anything with goats?— Nollilng. 
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A.1128. Is the goat on impoitant animal iu the agricultural eronomj of 
India? — ^Yos, it is inqioitant. 

A. 1124. Yon loiow the history of the iniproromonl of milk-yiolds in parti- 
cular broods of goats in EuropoP — I hnvo rend about it in agricultninl 
journals. 

A.1125. And the remarhoble success it ha« attained? — ^Yes. 

A.1126. Do you think that is o line which might be examined? — In some 
pacts of India there are great possibilities for it 

A.1127. Haie you considorod at all the problem of uhelher the export 
of bones from India should bo allowed or should be di'couraged or piei ented? 
— Under present circumstances, I would not bo inclined to adxiss any inter- 
foience with the export. 

A.1128. Sir Oanga Ram; Not oven an export duty? — No, I think I would 
not interfere in any woy; not cron on export duty. 

A.1129. The Chairman: Are you familiar with tho Military dairy farmsf 
—Yes. 

A.llSO. Their cows are almost entirely drat crosses between Kuropean and 
indigenous broods? — They rory; in some farms Ihoy hrne got pure Uidian 
cattle, and in others crosses. 

A.1181. Their primniy object is to provide milk for the troops? — Turely 
milk. 

A.11S2. Have you over considered the possibility of tlie Agricultural Depart- 
ment taking over some or oil of those forms? — ^I should be vorv sony indeed 
to take over these farms. 

A.1133. Vniy? — Because a lot of them are very badly situated. 

A.1134. Have you coveted any of them? — One or tuj nto reiy good; I 
would take Ferozopore. 

A.1135. You think there is a case foi_ taking Ihot o\er?— T do not think 
so. If wo took them over it would bo in tho nature of n compromise. I 
think it is very much bettor to acquiie land and do the thing properly iu the 
Crst instance. 

A.1196. By compromise you moan that you havo to undertake to continue 
tho supply of mill: and that will hnvo to bo carried on in conjunction with 
anj experiment that you might wish to make; is that the point? — Yes; that 
is so. ... 

A.1187. Sir James MaeKonno; 'With reference to tho orgamsahon pi the 
Btoff at Pusa and in tho Provinces I see at ono stage you say: " At this time 
tho Hoads of tho sections at Pusa should have boon raised to at least the 
gT.sdo of Directors of Agriculture and made responsible for the activities of 
their sectioiw throughout India.” Do I understand yon cmrcotly if 1 say 
yon moon thot you would have, at Pusa, tho Imperial Agricultural Chemist 
fts the Hoad of oB tho chemical work in India and tho Bcouomic Botanist 
conlrolling oil economic botany in all tho Provinces; that is tho substitution 
in olTcct of Bovoial Agricultural Advisors for ono. and with a great deal more 
power than tho present Agricultural Adviser has? Is that your aeheme? — Not 
exactly. I did not suggest that any section or extended section should have 
any power of interfering with tho corresponding section of tho Province; but 
that ho should keep in touch with tho work that his branch is doing in the 
different Provinces and be in a position to advise the Government of India on 
his particular branch. 

A.1138. That is to say, you would hove had ndvisere in all tho branches 
of agricultural science, tho Imperial OfBcor at Pusa advising on liis particular 
branch oi agricultural science to tho Govermnent of Jhdin? — Yes. 

A.llSO. In your experience of Pusa do you think tliat tho Provinces would 
aoeept a scheme of this Hnd?— I foil to see why tho Provinces should object; 
it is to thoir ndvantago. You instance the case of tiie Chemist. The Chemist 
probably U trained in a Province and he is in touch with the chemical work 
going on in all the Provinces and ho he is iu a position to advise the Govern- 
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moot of India on liis own branch. I fliink tli« Provinces will be quiio 
pleased to Imre it. 

A.ll'iO. Is that your poraonal view or h iimt based on your octunl export- 
eioc? Have you found tlie Provinces so extraordinarily ue’U disposed townrdh 
J’usa as to accept n schotno of that kind? — I lin\e had no difficulty except 
in one or luo instances. 

A.1141. Wlint is jour view of the fuinro oigaiiisntioii of the department 
in detail? Ilow would you like fho dopnrtmont to lie oigniii'-cd with lefercnce 
to Pusa?— !My ideal is that the Ttnpotial Depaitineut should nut be so clo«eK 
identified with Pusa. It ought to hove stations in other pails of India. 

A.1142. Then with reference to the Indian Ocntrol Cotton Committee, is 
it your view that the Committee lias gone ton=idei ably fiulhei thou what 
tiio Lidion Cotton Committee had recommended? — Yes. 

A.1M8. Y’ou BOO a certain danger in it? — Yes. 

A.1141. It has become too powerful altugetliei i — Ves. 

A.1145. Aro you in favour of ontnisling special rtseorch on oiops priii- 
eipally to tlio Central Committees ond Bucomix? — I wnnid liavn specml btntirlios 
oi tlio Agrioulturnl Department invcstignliiig special tiops; but I would not 
j give it over to independent bureaux. I would bring Imreaux iiit > tlie various 
branobes of the department. 

A.ll-iG. You would insist on co-ordination of tliei;C biiicniix? You nic afniid 
they aro opt to nm awoy to their pet subjects and lieeome rather too powei- 
fill? — ^Ycs. 

A.1147, Assuming thot there was a ccntniliced rontrol of agiirultuial woih 
in India, would .you bring tlio Indian Central Colton Committee uudei Iheii 
contiol ? — Absolutely. 

A.1148. On the question of finance of tho'c central bodies, you told Uic 
Chairman that you thought tho trado could contribnto ns Ims been dono in 
tho case of the cotton crop. Do you think that will be fousilile in the case 
of rico, for insioneo?— I think it would bo to sonic extent. It 1ms itcen don>‘ 
in tho ctiso of lac and cono to a eortatn extent. 

A.lt40. Would not tho incidonoo of rice he rntlier unequal iiivl fall rnthoi 
hoovily on pertain Provhicen?— Then the ndvnntogc would be lo those Pio- 
vinros nioro ■fhnn to (ho othom. But the amount is very siniill aud J lliini. 
it would not bo n very heavy burden. 

A. 1150. You l.niow tho method of raising money for lliose eeutinl bodies 
by n fonn of tax or levy from tlio trade. Could not that money be earinnr).ed 
for any portieulor clop from wliieli it is derivevi?— f would not npplj it to tlie 
particular crop. 

In that caso I must tell you whot the enso would Le ohoitt rirv. 1-rcn 
assuming n very low assessment, 80 lakhs of rupees would be paid ii.v Itmiviu 
alone ond lutor-provinciul jealousy in likoly lo niise. 

A.1161, One or two qiio-stionn about your jtasf oxpt'rience. You had Itcen 
Deputy Director for ninny years boforo you enniu (o Pima. Could you tell 
ua in what way, it any, Pusa was of use when joii weic n Deputy Dlrectoj 
yourself?— It was oi very great use indeed. Mr. jrolIlHOH visited my pliiee 
on three occasions, Wlitn he eamo to mo on the fuwt opctoiion I Imd not a 
bungalow in tho place. After leaving me lie woni down to Hombai niid 
flaw tho OovommonI of Borahoy and insKied on building me fl biiiignlmv. 
On the next oaensiou w’heii ho came ho got a big , giant for lerlamntiou wtiri; 
aud on tho third occasion ho got mo more money. 

A.1162. So the assislnnoo was largely fiimneinl?— .And adviseny. 

But then he was Tnspeetor-Orneral. f want lo know whetiiei 
you got help from any Tjortieulnr neriiou at Pusa during join* Deputy Dlree- 
^rslup? — ^As a matter or fact I did no^ get vor.v rmioli help beennse it wiw 
entirely a now' department} Pusa had hot bewt suflieiciitlj orgorti'-ed to cel 
raiieli bonofil from it. 
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A 1154. At present are the Ptoviaoes Vbiag jour difieient sections? — Yes; 
a Terj large number 

A 1155. l\bat problems of basio importance to agriciilturo ate jou looking 
to lieie? IVill you just meniioo a few?— Cattle, upkeep of fertilitv and genernt 
feelmique, 

4 11.30. These ate all enquiries of general importance to the Piovinces ns 
u etl as to local fermuig here? — Yes. 

.4,1157, Are there any other problems you liaxe in mmd that should be 
token up on the agrioultural side? — I should like to hove increase of inachiucry, 

.4,1158, Tou think a lot of rrotk can be dona on that side? — Yes, but not 
necessarily by Fusa. 

A,1159, Are there any limitations for the Piorinces to fully utilise you?— 
I do not Icnoir of any. 

A.llCO, Are there not difficulties that base arisen undei the ueu Devoht. 
tion Pules in lestrieting the amount of touring and so on? — ^Thot comen under 
uhat I said about accounts. 

A.llGl. Non’ about your half-bred cattle, you hold annual siles here uhich 
are ivell attended and where lety good priwis are obtained. Aie nil these 
cattle inoculated by the simultaneous method before you pnt them up to 
ouotion?— Prneticnlly all. "With a veiy few eveeptions they nte all slmullaue. 
ously inocukatcd ng.'unst rinderpest. 

A.11G2. Do you sell any otoss-hted bulls? — ^Ko oioss-bred bulls. 

.4.1163. Have there been any complaints from the buyers ns to eveesshe 
moitality amongst these cattle os a result of rinderpest oi other disease? — ^No. 

A.11G4. You have hod no complaints fiom fliem that these caMle are mote 
liable to disease than the oidinaiy cattle?— No. 

A.1165. Ate any obstacles put in the way ot ingress to, oi egres' fmm, 
Fusa by the Enilway Companies?— Yes. Theie me two Bmlwny systems, 
the B. and K. W. Bailway and the E. I. Bailwoy and I do not think they 
fit m tery well. Coming here from the Punjab, the Punjab mail comes in 
SO minutes aitei the steamer leaves, which means staying the night iu the 
station. 

A.llOO. Hate no representations been made?— I beheie repie,,eutatJons 
have been put up but no action has been taken. 

A.1107. Do you think that the teaching side should be (a>tended at Posa? 
Have you any 'ideas as to how you could impiovc it?— 'We should base a 
large number of short auQ special couises. foi instance, in the installation ot 
pon er maduneiy, the technique of cattle-breeding, fodder giow jug and so on. 

A.11C8. Do you foresee a day when Puss will be able to give a complotn 
jiobt-gradoate course in agiieulture to quab^ foi direct appomtraents in tlie 
Indian Apricultural Service? — should think it would he 'better if the course 
compiiscd a ceitnin amount of training elsewhcie in addition T am talking 
especially of my own section and not of the scientific sections. 

A.1IG9. How would you train these men foi the Indian Agricultuial 
Service*— In India now we have certainly got a nucleus for a very good 
training. 

A.1170. "Where? — Suppose they have taken tlicii degiee in one of the 
provincial colleges and they want to specialise, we will say, in cattle work, 
they can bo given sometime at one of the Military dairy farms such as 
Bangaloie, so long here, and a spell abroad. 

.4.H7J. But would it not be better if we leally had one institute where 
this class of teaching could be given, instead of waiting until one of the 
provincial colleges asserted its supeiiority and its position srore recognised? 
— 'We could do it undoubtcdl.v. 

A.H72. Do you not think it has got to be done? — Yes; but I think the 
complete training ^ould not bo done heie; I am talking fiom the point 
of view ot the Agricedtural Section. 
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A.1173. Tlmfiib on account o£ the peculiar conditions under rfiicli jou 
stoik here? — Yci. ^ 

A. 1174. Tile linnWtionB on the ncnculturnl side? — Yes, jon see wo cannot 
A*ie tbein nny exporiance in inipation. 

A. 1175. That i« pei/eetly true. Tlicrc is no net cioppiugj so that ically 
fioni tlic point of view ora cumpleto ngrioultuinl coiiiso Push ib tinsuitaiilo? 
— Yt'b, I lliiuk it i«. 

A.117C. It linb these limitttions^ — ^Yes. 

A.1177. Piojtssov Clanf/iihe; But jon ■would Imve those sorts of limitations 
eicrywhcre; could yon boleet n spot whore joit would hn\o nil the f.ioilities'' — 
1 would not helocl ono spot, but 1 would nrrniiKO the course of tinming to 
Rot ns ninny factors into the tinining as possible. 

A 1178. Heio you have nlie.ndy dovcloiicd, if I may snj so, .i >nrt of 
stientific atinospliere ; would you not prefer to utilise tins institution for 
post-Rrndu.iie trainiiiAp — Foi pnit of the tininiiiK but not the complete 
Training. I think a man who is trained here and nowhere else would not 
ho in a position to go all through India and he classed ns n first class 
export. 

A 1179. iJo yon appiorc of the idea of developing Pusn as a post-gr.iduato 
tcnching institution Yes. 

A.llSO. Then if you agree on that point and if you have Sf.Ag. or M.Se. 
stiidcnts, do you not think you would hnvo sufTicieiit material here with 
i.-liicli yon could build up post-giadunto ngriculturnl cduc.it ion® — Bo sou 
refer In my section or all sections? 

A 1161, Tlie Institution as a whole.*—! am not in a position to speak 
about the other sections. 

A.1182 You refer to general technique in field c.\perimouts j are you 
worlring to develop a eiiitahlo plot technique P — ^Yes. 

A 1188, For the purpose of ennying on experinientsP— Yes. 

A.llhi. Bo the mctnhcib of the piosinoinl departments visit ymir farm 
to ftiidy that technique?— They do on occasions; Boards of Agn'cultnrc and so 
forth come and study our racilinds. 

A.UP5. ifost of the Piovinci's hate to carry on cxneiiments in the 
fields f— Yes. 

A.1160, Are they familiar with jour plot technique? — I should sey they 
are, yes. 

A.1167. Could yon tell the Commission the ]>rore<luro yon adopt in plan- 
ning yonr crop c-cpeniiients — I can gisc yon lull dclailsj I am just starting 
a new series of plots on snpjlcnnc in conjunction with tlio Imporinl 
lincteiiologist and the yccrelary- of the Bugnr Bu»cau._ Wo are worlang 
on it just non and I can put all the doonments at your di«poinL 

A.lldfi. Then you do ronsui} with the other cvpcrts of tlic (lepnrtmcntf — 
Yes. 

A.llSfl. In such field esperiwonts you miiko an attempt to view the 
problem in all its aspects? — ^Yes, 

A.1190. !)o you attcirpt from an e'cpcrinient to get coiii})let« data fiom 
all iioints of view? Can you tell the Commission whether vou have inriied 
on nny expeiiiiicnls of that sort?— I am afraid J do not quite follow you. 

A, 1191. Let mo explain. Supposing yon nio c,iriying on ospoiiments 
with regard to the water lequireincnts of a ciop; you ask the Bactcrioloplcnl 
Section to study tho pioblem fiom the h.ictcriolopicnl side, you ask tlie 
Chemienl S'ettion to stndv it from that side, mid you ask tho Entomological 
Section to find out tlic incidence of pcstr in rolnlioii to water nnd so o«: 
That is, when sou tackle a problem do yon try to get complete data in all 
its aspects? — TJiidMihlcdly, 

A.il92, Could you tell the Commission of eny cxpejiinent that w«« done 
in that way.®— Wo wfli tnke the perninncnt nmiinring experiment ; this 
espetiment was designed liy tlio lioatd of Agriculture in Tiidin, 
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A,1193. You aie rcforrnig to the Punjab JteIdP — Yes. Tins expoiiincnt 
«ns desiRiicd tlie Board of AgnruHuio but it lias Jind -light modifications 
nnee tint time. 

K not I noticed tins nioiniiig m going about the fields that you were 
(.iriwng on laiioiis espciiments «ilh leguminous foddei mops?— Yes. 

.V 119 j IJnie ion asked tho Department of Animal ^utiitiou to a-certam 
tiie Iceding mine of tlicse ciops* — •Wlien they hate got beyond the pieli- 
iiiin.in stages, up t.ike all the necessary steps to trj that 

\ 11911 St that jou aie in touch uilh tho Dcpaitmcnt of Animal Niitri- 
iion ct Bangalore es 

A 1197 Ifaio you at any time undcitakoii any cxpciiments at Iho sugges- 
tion of tho pioiineial depaitmcnts? — ^Ycs. 

.V 119S Foi instance has Bengal asked yon as Impciial Agiicnlturist to 
I any on an cxiiciimcnt nhieh they aeie unnhlo to carry ont*” Can you give 
i.s an instance^ — IVc nic doing quite a large amount of tvoik toi the 
Iliioctor of Agiieultuic in Bengal, chiefly on fibre work; no grow fibre for 
him, «o let it foi him and send him the result, 

A 1199 Arc icttiiig o\pciiinonts done here nlsoP — In the last sciies of 
espcrimcnts no carried put no tried to extract a fihie h.v mechanical mennsi 
this iiistiumcnt nas designed at Dacca and it has been tried here, 

A 1200 So you do cairy on cs-porimonts lieio nt the instance and sugges- 
tion of the pioTincial departments? — Yes 

A.12pl. Besides Bengal, has any otiici Province come foinard and made 
suggestions to jon* — I Iinie had suggestions from the Pnnjah, I hate had 
them fiom Bombay and fiom tho Central Provinces. 

A 1202. So that in that nay you arc in touch nith other Provincesl*— In 
touch etoiy nay. 

A.1203, Has it heon possible for you to torify aiiv icsults obtained by 
the proiincial dopnitments in tlictt field tiials^ — I cannot give any instance 
oif-hnnd tn the ca-o of cio)i ttials.^ If, for instanco. a now fodder is lecom- 
ti'cndcd by a Piovintc, ne giio it a tiinl here and see hoiv it fulfils our 
conditions. 

A. 1204. In your note lOii say, “it is my opinion that the first stop 
should he that of setting the administration m order and an oidorly suivty 
made of tho means avatlable for an org.iniscd attack on the present tcmblo 
slate of ngiiiiilturo and livestock in India.’’ Do you suggest that up to now 
there has been no organised attack on tho agricultmal problems of tho 
country." — No, 1 do not suggest that, but I have a feeling tliat development 
IS ^ing on icr.v tincqtialiy. and I .suggest that a fui-ther amount of co- 
ordination Mould bo of leiy great benefit. 

A.I203 So tli.it ,voui point is this; ihoio has been an organised attack 
blit not. snfllciciitly co-ordinated? — That is so 

A.120C Oi, if I may say so. there has been an oiganised altaok uithout 
siiffioicnt oignnisntion? — Yes. 

A.1207. Whose fault is that?— The uholo problem of Bgricultural improve- 
ment is absolutely model ii ; it has not had timo to got going. 

A 1203. And you think “ setting the administration in order” uould solve 
the problem" — ^It uould, certainly, if it ucio on a business footing. 

A.1209. Wlien you speak of setting tho administiation in ordpr,_ what 
hate you actually in mind? — I hate this in mind; uo uill say srithin the 
last 20 years tlic subject of iinprotement in ngiicultiirc under modern 
methods has been leally stinted. It seems to me that uo nio going ahead 
in a very unequal inniinor; some Provinces arc doing vciy good work and 
-spending a lot of mono , other Piovinccs are doing scry jittle. Various 
semi-independent and othci organisations nie stoiting. and it seems to mo 
that tvo shall got into a state of chaos if uo go on like this; it is timo that 
the uholo subject was systematically gone into and some idea obtained of the 
means available for ennying out the work, 
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A. 1210. For tli.nt imipo-i' you piotioMS (o lin\o u central body?— Yes. 

.1.121L Xict uio itiu hon you uould form that ccnlinl body. W’ould joii 
<»ll tlie Impciial Dopmtinont of AKricuUiiio ii cpiitml bodyP— It i*- ti 
coiilinl body, jes. 

.V.1212 Tlicii lion’ do yon cxplaiti litis, tbnt this Impori.’il Depnitinent ol 
iVftricuUuro, \iliicli yon ndmti is n rcnttal body, did not aucccod in C't.iblish- 
iui: n sjhtom of otfinnisod attncL on aKricuItutnl piohloins.'' — Ur>c.'i>iso it lins 
twvoi yot Inul ti cimnro. It is Mill in its infftnoy, 

A. 1213. After 20 yciiR,' (;rowlh it may be mid to bnie loncbcd the .idiilt 
stupe. On pape 125 ol your prrtii jou state; ‘‘ If the pre'fiit state ol .tft.iiis 
coiitiniics, soino of tlie Proiinccs Mill havo n very Inrpo otgnnisntion .and Mill 
cVnnplctely ovcrsbndow not only the other Provinces but also Iho apncultTu.t! 
iii.acliiucry of the Centra! Government." Why aro joii nlnmied at the possi- 
bilities 'Ot the Proviiieea developing a very largo oignnisution?--! am not 
ninrmed .it all; I nin only too plepsed. 

A. 1211. \\1i} do sou think aneh development noiild oieis.bndoM nnd iint 
assist tlic Cent! Ill (Joverniiieht5' — If llioy expanded to sueh nit estent they 
Mould pimply take all the best men nnav fiom tlic OontrnI Government. 

.\.121C. Tbeio iroiild be deinniul for betlei men?— Then the better men 
Mould be confined io a M'ater-tipbt eompnrtment. Yon would prolinbly linvo 
jcui first elms rnon in the I’niijnb and very infciior men olsoMlieie. There 
i< no e<)itnlity nbniti the thing at all. 

A. 1210. Then, fmlher on, \«n sny with refernnee to Piisa tlut the hods 
ol srionlilir experts norking in the (jontrnl Institute Mould have less nnd less 
eoimeetiou Mifh ctureiii nprieultiirnl atf.iirs m India, as the deiclopnient 
of Ibn I’ronncml AprieuUurnl Depurtmenli. increnswl. 1 cannot iinderstniid 
whj tlint should bp the case? — ^'rimt is oidj uiy opinion. 

A.121". C-onUl you Kindly explain why yon anticipate this diflieully.*'— 
1 antieipnle that difTienltv if you Imve nii Miiecjital proMtli of doselojvmont in 
eiip pliiee .is eompa'ed Mitii another place wlieie you might hale nothing nt 
nil. Yon Monld in that ease pot all yonr best men temoved. 

A.I2IS Hilt, 111 any case, if the iiadition of Humi is properly mni>it.ii«fd 
there ought to lie no danger* — I think tbe«i n'lll l>e lery eonsicloi.iblo danger 

A.12Ut. Would yon ngieo with me that Riieli difiiniltiis eotiid not ame 
I! the organis.ition of tlie rontrnlliiig body of expeits Mere made snlfieientiy 
ibistie and the peisoniK'l engaged in rese.indi aeio piojierly solectedi — That 
Mould undoubtedly go a long nni to meet the case, 

A. 1220. Then with rognid to tlio Institute, itlint definik* pioposals lime 
you to oigiiiiise PiiMi Ml flint the iiork on (be leiitml farm and the central 
loseiireli slntion e.m be made inlor-rclatrd and inter-dependent, thus forming 
n»i o^s^llt^nl struttuie in Uie agricnlttiral organisation of the cpuntiyf—T 
iTpuld csfeiul Push by hnidng stations in «tlui pnris of India. 

A. 1221. Y«nt iniilie a refereiiee to tlie t'ontr.il nepnrlment of tlie Unilid 
Status, k not tblii leally a eorrelatiiiK npeiioy? Ynn wiy that it is an 
exeeutive tiady. 1 lliink the CImiriimn pointed out U> you that it «ns not. 
I wn' in the United Stiite.s for rome time anil my imjpiessmn i.| that it is 
lealli a coneinting agency f — I am open to coiitindfolion, but 1 n-as iimlcr 
the improssion that they Imd es'entially execnliie fniiclions. 

Till' fl/iiiiiwnii: 1 said that at, legnrds eerinin apoidfio anbjcels ; for iiiKtanco 
tlio rcgiilntitm of oxport and the duty of prolcoting the eoimtry ognincl the 
impurtniion of plant peiti. nnd the like. 

A.1222 Pio/i’*mr f.'«noirW; Apait fiom eeitnin ri'servntioiw Mhieb the 
Keilera! Govormiient make, the tlepaninenlB me tiuile independent and they 
have entire freedom in their own arganiaation imd ndminisiiatiouP— But if 
kie Cential <?oi ernment wanted to isitry out iiivestigatioiih I wns undoi the 
impjessioii that they had tho power to step into that Slato nnd carry m>t 
the experiment by establiBliing n ativtion in any Vvovineo. 

Tht Ohaumnn; At tlieir mvn expense. 
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A 1223 Piofcssor Gnnqulee: 'Witlioat intcrfeiing Trith the ^voik done by 
fi, pnrticuJfl] State'* — Yes. 

A.1224. Here «c lia\e n note presented to ns by the Agricultmal Chemist 
to the Go\einment of the Punjab and he also says that the State Bepait- 
iQonts hare cntiio freedom of action in then otin organisation and pursue 
their on 11 independent lines of research. And fiuther he says that they get 
material eneour igement and assistance from Washington and that St.ites 
vie with each otliei in the matter of catching die eye of the Fedeial 
anthoiitios in recciiing their grants You said that you paid a visit to 
Canada. IlaTC you had an opportunity of studying the organisation of the 
central farms of that countn-f — Yes. 

A 1223. Could you very kindly tell the Commission how tlic woik of co- 
ordination and oiganisntion of these central farms is earned on in the 
..different parts of Canada ? — ^Thc station I was at was Guelph and they Lad a 
central farm tlioio at uliicli they tried new varieties. Then Ihcy had a 
chain of subsidiary farms in diifeicnt districts and from there flic improved 
varieties spread right throu^i the whole tract. 

A.1226. Yes, they are developing a very great deal. I saw some of their 
/irganisers at the Wembley Fshibition and that was the impie'sion I was 
able to gather You say the central body should include the Pire^r of 
Agiicultuie Wonld you not include the representatives of the Irrigation 
Department, oi the Co.opf'rativ o Department** — would certainly include 
them. They would ho essential for dosci co-opciation. 

A. 1227. You ninko a remark abous the use of cowdnng as fuel. Do you 
consider the practice of burning ton dung a serious one.**— My c\.pcrienc 0 
is confined to Sind and I think it is not a mattei of vciy great importance 
there 

A 1228. Ilav o j on had any occasion to study the conditions in Bcngol or 
Bilm, a— Not in Bengal, hnt to a certain c\tont in Bihar. A lot of coir- 
dung is got of! the loads and from graang grounds and so forth and it is 
aimost always in n very dry condition. I do not think that it is a matter 
of primary importance. 

A.1229. Have you an Agiicultural Engineer attached to the Piisa Insti- 
Inte? — Noj T attend to that branch. 

A.123U Have you any nriangcments for_ testing different Icinds of mndii- 
nory** — I have tested several lots of machinery and seveial implements in 
flilToreiit Provinces. 1 have tested the threshing machinery at Lyallpur; I 
have tested venous things at Cavvnporo and at Poona 

A.1281. Are you in touch with any Indian manufacturers’— 1 havr© seen 
factories in places near Dhaiwnr. 

A.1232. Ml. Calicrt; One page 124 of your written evidence yon say, The 
vvdiolc question of grading of export crops needs thoiongh investigation. 
Might I ask why you lay stress on export crops.**— I think the point of 
cioatest importance is that impiovemeiit could be effected most quickly on 
export crops. The other point of view is thnt the grading of non-esport 
crops vvould 1» .attendant with very considerable difficulty. I think that 
immediate lienefit could bo obtained by taking np export crops. 

A 1233. But any impiovcment in the marketing of expoit crops would 
only lead to a better price of the portion exported?- Eventually the cultivator 
would get a better price for his product, 

A,1234 It wonld not icflcet on the portion consumed locally’ — think it 
wonld, iimircctly, in course of timo. 

A.1233 But the total proportion of agricultnrnl produce exported is a 
very small part of the whole? — Yes, 

A 1236 So that that leads one to the charge sometimes hrought against 
the Agiicultural Department that they devote too much attention to the 
export crops and not enough to the home consumption crop? — It would not 
be a sound piece of business not to stait work wheic you would probably 
get tno quickest result 


Mr. G. S. Henderson. 



147 


A.1237. In tho cnso ot Bciignl rico, I gntlior nono nt nil is exported. 
You could not iniprovo tho c.xport marketing of Bongal rico? — ^No, I should 
think tho depnrtniont should tackle tho question of Bengal rico by getting 
hotter seed and hottcring tho facilities for buying seed, helping in tho 
manure, etc. 

A.123S. AVouId you liko to offer any opinion on the charge that depart- 
ments derote too much time to the crops that go to EuiopoP — No, I do not 
think theie is really very much in that. 

A.1S39. Just 0 point uhich Fiofossor Gangtilcc took up about certain 
PiovincCh going ahead faster than others with tho developiiiont ot tho 
Agricultural Dcpaitmonts. You would not go so for ns to restrain their 
pi ogress? — Coitninly not. 

A.124D. The iiiore fact, to take rout figures, that tho Punjab can afford 
14 lakhs and Ass.sin only 2 lakhs would not he an nigunicnt to keep tho 
Punjab back? — No. 

A.1211, Suppose that applied to Pusa, would sou objoct to other Pfo- 
Tinecs going ahead if Pusa could not soeuro the funds?— No. 

A.12‘)!}. 1 have not quite ginsped tho point of your aigunicnt licro? — Tt 
seems TO me that at Pusa tho Ccntinl Gotcnimciit aio lagging behind. IVo 
started with a certain latio, ns it iicio, and the expenditure was pretty 
cson all over tho Provinces} and now while some Prorintc^ ore going ahead, 
Others arc logging behind. 

A. 1213. The iiiniti object of nil those activities is tho welfare and pros- 
perity of the agricultural cla^s? — Yes. 

A. 1211. As long ns that end i* achieved it decs not really mnltcr whether 
the work is done by the depaitment heie or in a Province?— It scorns that 
it pays the Punjab to spend theii money and they ore pleased with tho 
result, and if that applies to the Punjab it applies equally to other parts 
of India as well. 

A 12 15. Would not the success attaitted in one Pi ovinco serve, as n spin 
to moio iaggaid Provinces? — ^Tlint is to lie hoped foi, certainly. 

.V.1240. I was not quite certain nbonl tlio liend of these arpiimontsP— 
The trend is that the Central Government should spend moie money and keep 
up the organisation of the Central Goveiiimoiit in jiioportion as cxpeiidituro 
increases in tho Provinces. 

A,1247. Tlic arguinoiit is n local aigvinioiit applied to tho position of tho 
Imperial nopnitiaeiit? — ^Yes, that is so. 

A.1248, And sliniinily, you say later on that all initiative would pass 
fiom tlie Govoinmeut of India in agricultural oflaiih. Why should not the 
initiative He in the bonds oC moic progie>-sivo Piovinccsf — In the case of a 
piohleni which is common to ‘■evorol Provinces it ia a ca«c for tho Central 
Gov’ormuont to act. I do not see viliy the Punjab, heenu'o It spends a Inigo 
nirtoiinl of inonoy, should advi'e Provinces like JIndrns or Bombay; ns long 
as they aio co-ordinating their domestic piohlems they aie absolutely within 
their light. , 

A.1249. But n great deal of work done in individual Pioviiicos is of All- 
India value? — ^To a ccitain cvtcut. 

A.1250. But yon want co-oi<linatioii of authority. Work maj be carried 
on ill tho Punjab which is of value to lladins hut who is going to he Uto 
connecting link? Is it your opinion then that tho to-oidiu.oting authority 
should aUo have with it n body of export icsoaieh workois apart from tlio 
piovinciiil w'orkeis? — ^Yes, T tliiiik so, tlioie oiiglit to be a staff of sulficioiil 
scientific weight to act ns ro-oi'diiiating nntlioritios Poi instance, if a 
rliemirnl piohlein is* being inieslignled In tho Piinjah which is ot value to 
Madras, you must have a fust class Chemist at the headqiiarloi.s to translate 
it into practice, othoiwise tho work going on in tho Punjab may never bf 
henid of in Madras, 

A,1251. Y'ou do not contemplate n time when tho piorincial dopnrtnients 
will have extended to an extent which would lendei an Iinpcrinl Dopnilment 
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unncccssnrj oi lodundniit^ — T do not seo lion tliot can bo done tcir nell 
liccnuso, if join cxpnniiioii 13 so une^uti], 1 do not see lion' it is po<«ible to 
get lid of the Cential Depnitment 

A 12C2 Take the ease of yonr onn dcpnitmcnt. A\1mt noik are jou 
doing non at^ I’usa nhicJi could not bo done or is not being done in the 
Protiiicesi' — \otlimg. Erorythmg 1 am doing could be done in the Provinces. 

A 1263 It could be done by a provincial depaiimcnt? — ^ITndoubiedly. 

A 1264 , ill anothci plaic }ou suggest that tlic Heads of Sections at I’usa 
"•lioiild lime liccn laiscd to tbo ginde of Directois of Agricultare, 'Wero yon 
thinking ol their paj or of then odicinl status® — ^Botli. 

A 1266 \ou do not think that Uioii scientific reputation mil be sufficient 
to giic them the due ireiglit? — ^No, I do not think 16 noiild bo sufficient to 
gise them due n eight under the circumstances. 

A.1260. Coming to tlio question ol now crops, you say on page 120, “ In 
most districts there is cast-iron custom os to the staple food grain.” Bo you 
not think you aio a little too rigid there in viotr of the change of diet that is 
taking place m s.irions Provinces? — can only speak trom my experience. 
1 linso known a case ulicro in a lajri tract they would not cat jvar, and in 
a lice tiact tliej noiild not touch wheat, i have known of cases whore new 
lice has hccii 'hiciiglit 111 from some distance and tho people in that tract 
voiild not touch it. 

A.126r That maj he mciol} tho objection to something new? — I do not 
say the custom is uiialtcrablo, but I say it is very strong. 

A.126S. It IS baldly cast-iron; yon hate oxpicssed it a little too stiongly? 
— I do not mean to infci that it is ateolutcly unchangcahlo, but it is a 
difficultt in the iiitrodnction of new clops in many cases. 

A 1269 Still, there is considornhle otidonce that now crops are being 
intiodured and people are altering their consumption in response to them? — 

1 do not mean to infer that my remark applies to all the now crops. In 
inauy cases when you bring in a new crop it is taken up with avidity; hut 
1 saj that in some cases it does occur. 

A.1200. Aio jou barring ngricultnrai improvement tlirongli the introduc- 
tion of now food crops?— Certainly not; I haic merely pointed ont a 
difficnltj wliicli exists in some cases 

A.1201 But it is not universal?— No, it is by 110 means universal. 

A.1262. Por instance, potato is spreading very rapidly?— Yes, and Pusa 
wheat is spieadmg scrj rapidly. X base morelj' instanced that ns an 
obstacle, 

A.126.'l. But it is not an insurmountablo obstncio? — ^No. 

A,126I Now, with legnrd to tho question of Animal Hnsbandry. Bo jou 
think that the scUtiuicntal liow with legord to tho cow is a bar to an 
improvement in the livestock?— I consider it .1 very great bar in some 
tiacts. 

A. 12 O 0 . It IS a great difficulty ?— Yes. 

A.1200. You say that the actual working days of bullooks in Smd amount 
to 100 or 120 days. Is that a guess or is it a careful oalcnlation?— That is 
a calculation based on one pniticnlar village of which 1 have got experience; 
it is actual fact. 

A.1267. On the question of roaikcting of wheat jou soy that “tho trade 
irtercstod howorer docs not reoommond any change ami a thoron^ inquiry 
is necessary and very drastic notion on tbo part of tho Control Government. 

Do vou stress the word “Central” there or would you allow Provincial 
Government to make tlie inquiry?— It struck mo that it was a problem 
common to several Provinces. It is not only the Punjab problem but it is 
also the problem of Bombay and tho Bnitod Provinces. 

A.1283. Still the problem is suffieiently big in a single Prorince to justify 
an inquiry* — ^Bndoubtediy. 
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J\.1269. And actually tho inquiry is boiiif; made by tlio Noi tb-Wcstcrn 
llailiray which is nn Imperial dopnrtmont, but it might again bo taken up 
by a pioviucial dopnrtmont F— Yes, 

A.1270. Would you kindly let ino know what you ronsidor is tho change 
of attitude necessary on tho part of tho Pi evinces in order to attract 
capitalists to take up agriculture? — In some Provinces it is more or lesj a 
lettlod policy not to encourage people fiom outside that Piovinco to take 
up laud. 

A.1271. Yon arc thinking of tho Pnnjnh probably? — ^As a mnlter of fact, 
I was thinking of Sind. 

A. 1272. "Wliat change of attitude do joii want*’' — I do not want any 
thnngo of attitndo; T have merely Miggestcd that that nould ho necessary 
if outside capital neic to he nttrncfecl. I do not recommend it 

A.1273. On page 131 you say, “It is very’ seldom that onnors nio found 
who nuiimlly cultivate their own land.” I presuino yon moan largo owners? 
— 1 was referring to this side of India; this side of India is very oscoptioiial, 

A.1274. Could you make any suggestion ns to how those owjners could be 
rncoiiiagcd to lake a more active Interest in agriculture? — T think Mr, Savor 
made a suggestion somotimo ugo that if tho Honours lists were more iiscrJ 
fot eases of advanced ngricultuie, that might help n bit. 

A.1275. You do not think that has, been done siifBciontly nowP~No. I 
know' fiom my own experience ns n Deputy Director in Sind that a icoom- 
mrndation, say^ from the Polii-o Department Or from the Irrigation Depart- 
ment went vety much further than ti tceommendation liiiscd on the fm.t 
that tho man was n good anmindac. 

, A.1270, An opinion has recently been given by tho President of the 

Scioiico Oongicss that these new crops do not take more out of tho soil 
than tho old crops; Hint it is merely a question of getting n more cfBeiont 
plant innehine. Do you agree with that?— That can ho absolutely proted 
or disptovod by chemical annlyses. 

A. 1277. "What exactly is tho goneial ideal that you aro aiming at in the 
Agiiciiltural Seofion? Is it to get crops wln’eli will make bettor use of the 
soil, ripoii more quiekiv and take up less time, or to get a crop which snll 
gise a bigger yield?— Thoro are several factois. In somo eases it would bo a 
matter of oxiiedienoy to got ii crop w’liieli could mature with less wiiter; 
in bonio eases it would bo more expedient to got a highor yielding eiop; it is 
rot always the aniiio aim. Tho object iniglit bo to got an early ripening crop 
aa wo lie hero in Piian. In many eiues^ 1 i>limild think limt it yout crop 
girci a higher outturn, even at tho expense of reducing tho fertility, it is 
bound business to get a higher outturn and nu immedinto return unless 
fertility ia going to bo reduced very considerably; it is better to have the 
money at once if yon eon. got it, 

A,1278. One of the pieeca of ovidcnco given to ub is that improved 
varieties require more caiofnl cultivation and hotter manuring; is that 
generally true? — T do not think it can ho laid down as o general rule. It 
may ho so in some cases, hut unless the diffoioncc in yield is very eon- 
bideiahle, I do not think there will bo very innrh differnreo in the cflect on 
b«rc“pding fertility- , 

A. 1279. As to tho question of Honours, do you not think people will 
give np tlioir faims when they get tiieir Honoiiis!^— 1 tliould think it would 
iiarc a very good effoot in the dibtriet. After all, tho same principle might 
apply in giving an Honour for nnytliing. 

A.J2S0. Do yon think it might Im of loal permanent value?— I should 
ithink BO. 

A.1281. Do you not think that a certain class of mon does work for 
Honours and a certain class of men does woik for the sake of work, and 
that the latter is often tho hotter man? — Tho matt who recommends him fs 
responsible for scleoting the proper lypo. , 
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A 1282 I should like to make the question about costings more dear. 
Is this inquiry in which costing is being done undei your control P — ^Wo 
keep n record of nil the costings of all the crops of this farm. 

A 1283 Of the farm you shoned us this morning!’ gfow is it enteied 
up everyday f Do you enter the honis of labour? — We entei the hours of 
labour, the number of bullocks used and the actual operation. 

A 1284. How ere you going to assess the value of the work done by the 
bullocks? — ^If a pair of bulloclm work for half a daj, wo put down their rate 
for half the day. 

A 128d Then jou aie putting down a conventional rate foi the bullocks?— 
Yes 

A 1286 How is that arrived at? — On the basis of our esperienoes and 
also on the basis of shat it costs to hire a pair of bullocks. 

A.1287. But you have just said that you found that bullocks neie used 
only from 100 to 120 days in a village Assuming that to bo correct, jou 
have got to allow somehow for the cost tor 240 or 260 days? — ^If you will 
read my evidence jou will find that my figure refers entirely to Sind.^ "We 
can get quite a good basis of comparison by the rate it costs us to hiic a 
pair of bulloclrs. Of eouise, we hire a numbei of bullocks and ne know the 
rate at uhich they aio hired 

A.1288. That would not give you the cost of cultivation? — It gives an 
idea of what the bullocks cost * 

A.1289. That would give you the cost of hiiing the cultivator’s bullocks, 
not the cost of cultiiation?— That is what wo have done so far. 

A.1290. You are not tiying to work out the cost of keeping a pair of 
bullocks for a year and dividing the cost by the number of days they tvork.^ — 
TVe hare sufficient data to work it out quite easily, 

A.1291. Are you in favour of a moie intimate study of inral economics in 
this country?— Yes. 

A.1292. Do you think it would be of value to yon in jour work? — It 
could not be of very much value in my present post, but I think it would 
be of great value generally. 

A.1293 The major part of this country is ouitiinted in small holdings up 
to about 12 to 15 acres. Do you think the methods you nre working out 
now me suitable for the small oultivntor?— No. 

A 1291. As far as I have seen, practically no attempt is being made to 
woik out the typo of cultivation suitable foi these small holdings? — That, I 
piesume, is being done by tho Provinces. 

A 1293. We have not yot found any Province where it is done. Th“ 
machinery which j’ou showed us is not suitable for the 3-ncro man? No. 

A.1296. Thero is nothing being done heio to try and improve agriculture 
as it IS understood hj 90 per cent of tho ngriculturistsP— Wo are working 
on specialised problems. But althmi^i, ns you say. tho larger proportion 
of Indians cultivate it in very small fragments, still there is a very largo 
amount which is oaltivated in big estates. 

A.129". Big estates foim a vciy small peicentage of the total aica!’— 
And when you come to dairy work, it wiU linve to bo on a big scale. 

A.1298 It practically means dairy awk is outside practical politics?— 
bio; T would not agree with that, because the milk supply of cities like 
Bombay and Calcutta must come within practical politics. 

A.1299. Yon aio not working out any model to copy® — The improvement 
of milk supply is the important point. 

A.1300. Do you think tliere is any connection between this OTnccntration 
of the various Agricultural Departments on large scale farming, and the 
failure of graduates of agricultural college, to take to agiioulture?— T do not 
think theie is any connection. ' 

A 1801. You do not think the fact that agricultural giaduatos do not 
take to agriculture is because tho agiienltuie they hove leaint is not suitable 
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to the Province in vhich tliey live? — ^In the first pince, you cannot tencli 
practical farming in any educational institution; you have got to loam out 
in the open ; you cannot teach business in an educational institute. 

A.1302. Svheu a man takes to medicine, he piactiscs medicine, and a 
man nho learns dentistry practises dentistrj'P — ^Befoie an engineer qualifies 
i imcelf, he has got to put in five j'ears in the workshops as a fitter. 

A.1303. It viould not apply to suigery, or medicine, or dentistry? — do 
not think you can call an average doctor a business man. 

A.1304. We have never yet been told why it is that those graduates from 
the agricultural colleges do not take to agriculture, or why they _aie uot 
being employed by Uie big owiicis? — That applies to other countries also; 
1 do not tlunlc, as a rule, a graduate of an agricultural college iu Gicat 
Britain takes to practical farming. 

A.lSOo. TVliat is it that is special in ngrioultuie. when those who Icain 
it make more money by preaching it than by piactising it? Wheio does xhe 
diifciencc come in between agriculture and every other foim of education? — 
Agriculture is pniely empirical; any scientific woik you loam should be a 
help, but it will not take the place of practical tcebniquo, and you can only 
kani your practical technique by the sweat of your brow'. 

A.1306. You have hoard of the proposal in the Punjab to allol land to 
agiicnltural graduates for a period of yeais!* — Yes, I have hoard of it. 

A.1307. Do you approve of it?— I think it would be a verv I'litcrcstine 
experiment. 

A.1308 Do j'on think it would bo snlBoicnt to give the practical training 
required .* — I think you would get a certain number of good men one of that 
lot. 

A.1309. It would add to the rnlno of the ginduatc.®-— I think it would. 

A.1310. Do you think it is possible to stnndaidiso agricultural macluiicry 
such as ploughs to an o.\tont which would permit of mass production? Wo 
have been told that if you could have half a doacn types of ploughs foi India 
you might got a groat i eduction in the cost price by mass produoUon ; do you 
think it is possible?— I have a great liopo in it; I think it is a development 
which w’ill occur in the futuio. 

A. 1311. Do you think it will lio possible? — I have great hopes about it. 

A.1312. Afi, Eam<if; You had the advantage of bcrviee in Sind; yon have 
also visited Egypt, and you have had considerable cxporieiico at tho Imperial 
InstitUto here. I should like to ask you, in view of this experience of yours, 
something about the possibilities of Sind. I do not wish to put any hypothe- 
tical questions, hut I cannot lesist tlio temptation of asking you for^ an 
expression of your opinion with regard to tho future possihilities of Sind, 
Do you think, under an impioved agricultural system, Sind will npproximato 
ih yield to Effi'’pt. say, for a crop Kko cotton? — Thoro nro sonio voiy great 
disadvantages which Sind labours under. In the first place. H has got a 
very bad climate; its hot weather is probably ono of tho worst in the world; 
some paits of Sind have got an extremely had typo of malaria, and it seems 
it is getting w'oise. 

A.1318. Sir Omija'Jtam: Even worse than Bengal?— I think it is w'orse 
than Bengal. Another point is that you have got a very siiinD population. 
I heliovo tho population of Sind is about five millions and tbc area is about 
40,000,000 acres. It is a very Bcattorwl country, and in mosi casci tho soil 
is inclined to ho impregnated with alkali or Halar; hut provided tho poppla- 
tloii difficulty is got over and you can get tlie right typo of colonists into 
Sind, I should think it has got great possibilities. For one thing, it starts 
off with a great advantage; it has got excellent drainage; the subsoil water 
is very low. Egypt suffers very badly, because tho subsoil water is lii;du 
and it Las got the greatest dilBcnlty in getting rid of this drainage water, 

A.I314. 3fr. Eamnt t You are aware that the Bombay Government are 
making a huge experiment, from thoifinnnrial point, of view, in the ahapo of 
the Siikkur Barrage. Do you think that will help tho Piovincc of Sind to 
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impio^e nintteis and come up to the leiol of BgjptF— I am afraid it will 
take some considoinblo time. The difficulty, m luj opinion, is the cant of 
population 

A 1316 I want to take you to another general question wliich aiises out 
ot your remarks in the pamphlet* which you have placed in the hands of the 
members While discussing the question of reclamation work and olthor 
woik in Egypt and comparing it with similai work and its yield in the 
Punjab on page 9 you say, “ It will only be by the adoption of suitable in- 
tODSive rotations and tho largely inn eased use of legnmiiions fodder crops 
and keeping and feeding increased numbois of Inestock that the yields of 
iirigatcd land m North-West India will approMiuate more nearly to those 
in Egypt.” You go on to say, “ At present the aieiage yields per acre in 
the Punjab canal colonies, especially on the older colonics, are very small 
and evidence seems to point to the fact that yields are deci easing.” Tliis is 
in eonipaiison with Egypt Do joii still hold bv tliat opinion — Yes 

\ 1316 This was written about 6 yeais ago Aie things improving or 
stationary, so far as youi knowledge of the Punjab goes!* — ^I tl^k it still 
holds 

A.1317. Coming to your precis, you said jou had only 2 graduates in 
>onr section receiving post-giadunte training at tho Imperial Institute here. 
Do jou think matters could be improved*’ — We could tiain more if the 
Provinces sent us nioie students to tiain 

A 1318. Is it the difficulty that the Provinces do not send the students, 
Ji IS it that your method of selection is defective*’ — ^The men wo are tiaining 
lust now have been sent to us by the Provinces; they are mcmheis of the 
Piovinoinl Soivice. 

A.1319. Piofmor GanouUe Out of how many applicants have jou leloctcd 
these 2? — Out of 3. 

A.I320 jifr Kamat Does it not seem to yon to ho almost a tragedy 
that from a vast countiy like this theie should he bo few graduates coming 
up hcio, and that it leflccts on the Impoiial character of this department 
here*’ — ^Tiie' point is that if the educational facilities in the Province aie so 
good, they do not need to send us men for training 

A.1321 Either the post-graduate tiaining heie must bo oaiiied on iinder 
moro satisfartoiy circumstances, or it ought to cense, and the better course 
surely would he to linie a Inrgoi nnmbei of graduates trained here. Have 
you not thought of tlie possibility of getting over this point, which perhaps 
has been due to methods of selection or some other consideration? — ^That does 
not apply, in mj opinion. Wliile this iun> not ben scry suitable place from 
the agiicultnial point of new, fiom the point of view of other sections it 
may bo a seiy suitable place. A man who wants post-graduate training, sav, 
in entomology, is in quite a diffeiout position from tho man who wants post- 
ginduate training in agrioultnie. 

.A.I322. Have .von any idea how many students go abroad to Icaiu the 
same subjects which are taught here® — 1 hate no information on thnt point 
at all 

A.1823 Are no figures collected® — No 

A.1324. Speaking about co-oidination. yon have said that co-ordination 
between the Imperial Institute lieie and the Pioinncos varies from Province 
to Piovince. Where you thouglit such co-ordination to be lacking, have yon 
nsceitninoJ its p.suses®~I do not think it is a case of lacking; people come 
to me if thej think 1 can do them any good; if they do not believe T can 
do them any good, they do not como to me._ I hare given the example of 
Idadias; they do not come to me on questions affecting agncultnre, hnt 
they do come fiom other Pi evinces. 

A.1325 In the case of Ifadras, foi instance, when you saj they do not 
come to you, have yon ascoitaincd tho causes why thev do not come to you? — 
Bectiuse they hate got then own experts in Hladras, who aie probably 

* Not printed ; Notes on Pi actical Salt liand Eerkiinatinn — Bulletin No. 91 
ot 1920— by Mr. Hondeison. 
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much better qualified to advise them than I nin. I have no special experience 
of Madras; my special expenoneo is in an entirely different direction. 

A.1320. In thas case, wlierc for the time being, accideninlly or otherwise, 
a situation like this aiises, that is to say, an expert in the Province of 
^fndrns Iwing ii$ good an cxpeit as at Pusa, there should be no complaint 
that thei o is not snffieient ro-oi dination, such a state of things is inevitable ? 
— 1 do iiot know that there was a complaint 

A,1327. Then, in ^ the ease of those Provinces whore the co-ordination is 
not ns much ns you wish, you linve no complaint to make? — No. 


A. 1328. To come onec again to this question of the administrative situa- 
tion and yonr suggestion for lovision oi the position, I am not quite clear 
nhethei you haio made the position cleat oi whether I quite follow you, 
in the light of the constiiiitioiinl position of the country as it stands at 
picrcnT Let us sec hoii far no agree. You agiee that as long ns the 
Government of India Act stands ns it is, agriculture must remain a Tinns- 
foried subject in the Pioviiieos and therefoie the Province must he niito- 
nomoiisf — Yes. 

A. 1.129. If that fuiidaniental fact is accepted, the Goveinment of India 
slioiild bare no light to intcrfeio?— My opinion is that it should have no 
right to Jntcrfcic with any domestic piohlem; but it should Imie the right 
to iiiterfcie wlieie the pioblcin is common to two or more Provinces. 


.A,.1330. Tliat is ivhoio we disagieo. In any shape or in any foim what- 
ever, ' the two things are contradictoiy. If a subject is Transfer] ed, con- 
stitutionally do you think it should remain in the hands of the Central 
Goveinment oien foi purposes of the lemotost point of interference ?—T am 
afinid I cannot agree with you. 

A.1331. Assuming that tlio Government of India should have no posver 
nf intoiferoTice, should then the Pusa Institute have any power of inter- 
foionce, sinoo the Institute is an advisory body either to the Central Govern- 
^eiit or to the Provinoial Goveinmouts? — On bioad lines my opinion is that 
<it should have no power to interfere in a purely domestic piobloro. But 
when that problem ceases to bo a domestic problem it certainly should have a 
Viglit to interfeio. 


A.1332. In tlmt case do you mean to say that a piohlem which is domestic 
In one PiovinM and is also domestic in another Pi evince becomes a central 
•subject simply Iieeaiise it is common to two Provinces?— I do not follow you. 

A.1M3. You admit that a particular subject, say, a particular crop, is a 
'uonicstir siibject jn one Province. It is also doinestic in the adjoinincr 
Pio^mce. By mere virtue of the fact that the subject is common to two 
■contiguous Provinces, does it become n central subject?— Tcs. 

A.I33t. I think there again it does not seem to be perfectly oleai : it is 
rniher contradictory ?—Maj T take a concrete point to illustrate my menuinc? 
to might have a case wheic one Province was busy pushing out a certain 
t>pe of cotton; this might ho close to an nica in a different Province where 
a veiy biRh class .lon^B staple cotton svas being grown. By pushing this 
radically injuring the good cotton and stifl. for 
Cine iliiS” prepared to stop that cotton 

S to ret; in and act!’""’ ® should have 

les. but act only in the Uiape of givinct adwee. Btii whnf vnn 
want IS to go Wond the Government of India Act and invent tlio Central 
Goveinment with powers of interfoicnce and initiative in certain matters 
"TV * Government of Indin Act. 

revision of existing relations, there is some little 
contradiction in jour suggettions. In one place von say/ ‘' It h liarX 
likely that the Goiermnent of India would ever interfere oven in the remotest 
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Oorernmont of India mnst Iiavo a strong control osecutive body to co> 
ordinate and to advise on all questions o( an agricnltural nature in India." 
I cannot understand lioiv a body could be ovecutire and yet give only 
advice and co-ordination. If it is an executive body it will interferef— A 
body of that nature uould, I think, never inteifere except in the ease of 
absolute necessity. 

A.lSSd. liow the question is, oven in the case of absolute necessity, should 
it have, constitutionally, the power to interfere.’ — It seems to me tliat if 
it is going to be purely advisory, its functions may eventually be practically 
null and void. 

A.1337. In ahicli case would there be any harm in giving the Government 
ol India power to interfere in the matter of Transferred subjects in the 
Provinces’ Or would it be better to leave each Province to advance as it 
likes.® IVliicli would lead to the more chaotic state of affairs?—! might 
give a case in point. A lac institute has lately been established near Banchi. 
In the coiirte of time they will have a folly equipped Oliemist and possibly a 
Botanist TiVithiii a short distance of that there is nn exporimentol station 
of the Agricultural Department. You might get two Botanists working 
within a fow bandied ynids of each other nnd_ doing work which one might 
do, and those eases will nndoubtodly be multiplied in the future. 


A 1333. I quite realise your difficulties and I quite lealise ako your 
desire. I do not wish you to misunderstand mo Wliat we both dcsiro is to 
hare eo-ordinntioii and n maclimoiy for co-ordination. But that maeblnciy, 

1 sal , should ho on the basis of adviro on the part of the Central Government 
nnd'in no case should it he in tlio form of actual interference; and, >f Jou 
agree, then our task would ho to suggest what sort of mndiinery these 
should be to secure better co-ordination. Now in older to aeluevo this end, 
that is to avoid inlerferciieo, yet to have co-ordination we have been told 
in some other place that the only mnehinerj- possible under the present 
Act would be a Central Adrisoiy Board in which yom Institute sbonld have 
on adequate plaoc. Would you bo satisfied with that?— I am afraid that 
would not he sufficient to fulfil the case. 

A, 1339. You do not then agree with Dr. Clouston’s suggestion to hove a 
Central Advisory Board to guide the Goveimnciit of India 
them, tlie Provinces.® Would that bo an adequate machinery for the kind 
of co-oidination which jou desire®— I am ofiaid it would not. 

A.1340. In wlint respect would such a Board ^nilP— We 

have had a good deal pf erperience with the Board of Agriculture whidi 
meets peiiodically. It i« composed of representatives fiom all parts of 
India. It meets and passes losolutions. 

A.Un. Supposing we get over that difficulty where the aeliherotions 

lesult purely in lesalutions and we fiamo aim a to 

the resolutions of this Advisory Board, would you be satisfied® is to 

fi^r- tlipre would be a permonont Secretnnat attaclied to tlic Central Advi- 
so5 Board arid through the Secretariat n certain niiiount of 
wouldMie carried on with the Promces m order to ensure notiwi being 

should have exociitire powers. 

Well then, we differ fundomontally. I am an aid. , , , , 

P A«." 

and 40 million acres?— Yes. _ . ...nminoncl 

A 1343. You do not suggest that the Sukkur Barrage la going to command 

the 40 million acres, do yon?— No. J„»?_Tes 

A.1344. The actual area oommnuded is 7* million acres, is it 
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A.1345. I think the actual fi^re of aMivP—y 

A 1346. Kow can you toll inc what is tho nmoiint of 

htnd'of the hopnlation in other ^ J Tow^cOtlon, e^Jocially 

lint it lias boon niv experience tnnt wiioio yon pon c > \ 

irrigated crops, you must liavo a fairly dense populntiou- 

A 1347 Wll Tou agree that the area cnltiva^ in 
ie griS is rS as 15 to 2 acres per head of tho population?-! thin. 

it is about that. 

A 1348 So that the population of two milltons may V ahlc to den] wtn 
tho Sktion of S Million acre? Would you like to think /•'(’‘f;;;: 
I think it is on tho small side. 5 milhon acres 
and tho population of Egvpt is ninoh more than - milhon-. I tlimt. 

A 1319 Tlicn Mr. Kamnt got an opinion from ^ou that the produce w 
irrigiited land in tho Pnnjah uas dccrcasinR. Ts jf’fni 

of irrisation, or is it diio to sonio had method- of eiiltixation. I *“*”*"** . 
due largelv to economic conditions. They aie rather apt to take tw much 
out of tho‘ land in tlio first iiistaaco baforo they have got siinifunt c.attl . 
and they do not grow siiffieif nt leguminous crojis. But I think on the WJiolo 
it tends to evon up later on uhon tho conntrj- becomes more sPt»‘-«-. J 
that evidence on questions which I put during tho Cotton Committee to 
various officers and zamiiidnrs in the Punjab: they said that in thCir 
opinion on the older canal colonies yields were tlocrcnsMig. in some wscb 
very slightly, but still on tho downwnnl grade. 

A.13.70. Did jon cariy that further and asecitain tho cause?— T put tho 
cause doB'n to the tact that trhoat was veiy laigdy grown and that fodder 
crops uorc not cultivated in sufficient ratio, 

A. 1351. So that you would nseriho it to an improper ratio of cotton and 
wheal without tho land being heartened by IcgutninoiiM crops?— That i- tho 
basic cause in my opinion. 

A.1332. But supposing you had a proper rotation with Jegiiminous crops, 
is there any reason why the produce should decrease? — ^If a proper rotation 
is carried out and a heavy stock of entile carried, all es.perience tends to 
show that tho fertility will increase. 

A. 1353. So that you unnt tuo factorsj you want both leguminous crops 
and a sufficient head of livestock P — Yes. 


A.1864. In regard to Sind, arc you awaro of what experiments arc being 
-made or are in proce-s to ascertain the proper rotation of crops?— A cou- 
sidcrahle amount of work has liooii done already in Sind on this subject. 
There is a station at Sukkur on what was foimerly veiy poor land hut is now 
growing excellent crops. 

A. 1363. Is that station still maintained?— Yes, 


A.1356. Are tlio lessons taught by that station propagntwl? Do people 
know of them? — Tho difficulty is thi". ' An intensive rotation of that nature 
means a supply of water sufficient to grow two crops a year, and the condi- 
tions under which yon can get the supply of water arc at prceent limited. 
On the Sukkur iarm the water is obt.iined by pumping from fcluj river, 
and thus it can lie regulated; hut in any of the existing canals in Sind tlie 
amount of water is fixed and yon cannot get more than this fixed ratio, 
so that It IS impossihle to carry out a really inloiisive volntion, hut tlmy 
got over that by Jmving a large inimher of fallows. 

A.1867, 1 do not fully understand. Do yon think there are BUffioient 
exponments being made now in Sind to prepare the wav for the Sulckur 
Barrage? A new station has heen started hut I have not seen that jot, hnt 
iiicie js (|iiUQ a iftt Of data avnilnblo as to tlio tosiilt ol inloiasiVo 

A.1358. From the Sukkur and the MirputWias fnnnsP— Yes, and also 
to n small Gxteiit at Larkana. 


A.13<59. Have you over advocated any further cx’pciinienls Itciiig made 
in advance of the Snklrur Barrage?— In the Beport of the Cotton Cora- 


"Hr. Q. 8. Henderson, 


I 



156 


mittce It IS very definite]} recommended that tiro such stations of at least 
200 acres should be established, 

A 1360 And what action has been rahen on that? — One station has 
Intel} been sanctioned, but I believo they have already had difficulty about 
the water-supply, they put it in a place where it is not possible to get 
the water-supply ns contemplated hy the Indian Cotton Committee iRepori. 

A 1361. Did you iccommend any specific position for the other station? 
— >’o. we left that to the Local Govoinmonb 

A 1362. Sir Ganga Itan‘ So that the experiment was not made^- 
Thc o\perimcnt has not yet been made. 

A.lSbS. Sir Henig Lamener. Is theie any other sitnation that you 
know of in Sind whore the water-supply is adequate?— The ohject was to 
■ pproduco post-barrage conditions, and that could have been reproduced 
b} putting up pumps at certain sdeoted sites on the river. 

A 1.364. And that is your recommendation? — That is the iccommendation 
of the Indian Cotton Committee. 

A 1305. Has that been communicated to the Bombay Government?— 
Undoubtedly, yes 

A.1366. But no action has been taken? — The action taken has been 
quite recently. 

A.1367. But that is n different locality altogether? — Yes; our point in 
the Indian Cotton Committee wna that it is essential to reproduce post- 
bair.igo conditions. 

A.1.308. In a recent meeting, I think of a scientific body, it was stated 
that the land in Sind was hound to dctoriorato if it received henry water- 
ings; IS that your opinion? — Who stated that? 

A. 1369. I think the President at a scientific meeting, Hr. Howard? — 
No, as the statement stands, it is not my opinion. 

A. 1870. Tnmt is the actual fact in your opinion P— Land can be'dnmaged 
by lieniy waterings if the water is impropeily distributed; but the mere 
fact of putting heavy irrigation on land does not necessarily spoil it 
Otherwise all rice land would be spoiled. 

A.1371. Sir Ganga Sam; Does not heavy watering cause waterlogging? — 
It may, under certain conditions, but not necessarily. 

A.1372. Pro/e«»or Gangvhe; It depends on the condition of the subsoil, 
docs it not? — Tes. 

A.1378. Sir Senry Lawrence: Did you find in Sind tliot the alkali there 
met with is solnhlo in water? — All the salt land of which I have had ex- 
perience in Sind contained soluble alkalL 

A.1374. And the iirigation can wash those salts down into the subsoil ? 
— ^If you get sufficient irrig.ilion yon can wash it down into the subsoil. 

A 1376. So that that is not a serious danger in your opinion? It is a 
•.eiions danger if there is not sufficient water; if there is_ sufficient water 
it is quite an easy proposition to wash tlio solublo alkali doivn into the 
subsoil in the case of Sind. 

A 1376. Do you contemplate the establishment of a dairy industiy in 
Sind? — I should think the dairy industry should he pioinotcd by all possible 
means in Sind. 

A.1377. I think you said that you were of opinion that a dairy industry 
would be of value to Sind? — Yes. 

-1,1378. Could you develop that a little more by giving grounds for it? 
-Vt present in Sind there is a very good typo of cattle called the Karachi 
bleed Do }ou expect that breed to spread to other paits of Sindr 1 
think when the canal becomes a going concern there will be a very big 
icopo for dairying. It seems to me io bo absolutely essential, on a c.mni 
of this nature, to have a large area of fodder crops and as there is an 
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excellent <lniry breerl in the Prorincs, daiij-ing nna fodder giwnig "(vill 

go Ittiiid in liond. , , i 

A.1370. Do you consider tlmt fho people there kncnv how to fioat their 
cattle properly?— ily experience of the Kiwnohi distnct is that the brcedeis 

are efficient, -xi « i . 

A.1380. Do they understand the principles of breeding cattle, ‘•'i "'J' 
opinion they do; and they also keep a note of the pedigree to a certain 
extent. 

A.1381. That is n very raie fact in India?— fos, it is 

A.1332. And do you see any other advantages that the dairy mdustrj 
uonld have in Smil over other parts of India?— As the Province developcs 
undev irrigation vou imist kcop up the fertility of the ^aud, and it is nece*^' 
enry to increase the livestock iiopulation, othenvise I cio not see iioii the 
feitilily of the canal area can be kept up. 

A.]383. In Sind would there be the same difficulties nhout the disposal 
of >oung male stock as is found in other partsP*”! should think thoic w'ould 
ho ft considerable demand for young male stock of good breed. 

A.1384. Now to coma to this question, which Mr. Calvert raised, of tlie 
use of Pusa to India: yon have no experiments here in rice?— No. 


A. 1385. What is tho reason for that?— It is not a lico country. We have 
really no rice land on the Estate. 

A.1.3B0. Is not nee giowii a good deal m tins Piovineo?— More south 
oi the liver and in patches noith of the river. 

A.T387. So that for reasons of soil and climate you haic not boon aWe 
to Carry out rice experiments. Pusa is not suited for tho purpose? — ^No. 

A,1888. Rico is tho most important crop in India?— Yes. 

A.1389. The noxt most important is millets. Is that so? — ^Yes. 

A. 1390. Havo you had anj' oxpeiimonts on millots?— Yes, we have groan 
practically all tho standard millets, and we have had them on small and 
Inigo arena. 

A.1.391. Havo you been able to devise any method of improving the 
millet oultivationP— TVe have not done very much work on millots. It is 
not tho staple crop in this district. 


A.1392. Prom that point of view again Pusa is not suitable? — ^No. 

A.1393. Not auitahle to tho most important agricultural interests in 
India? — That is so. 

A.1394. It is not bocauso you were induced to favour export crops, the 
money crops, rather than the crops of internal consumption? — No; we have 
naturally 'taken up work on the crops which arc indigenous to the tinct 
to begin with. 

A.139.5, In regard to your visits to Provinces you say you have been 
welcomed in some places and not wolcoraed in others. Do you wait *to he 
invited to go to a Province or do yon announce yoiir intention of visiting 
Or Province? — ^Undor the piesoiit Accounts Pules you have got to he invited 
prnoticnlly. 

A 1896. What Account Rule is that? — ^The Accountant-General puts 
difficulties in the way of passing any travelling allowance hill unless there 
is a very clear reason for going to a district. 

A.1397. Which Accountant-General is thoif — The Accountant-General, 
Ccnli al Revenues. 

A.I39S. And has that position of tho Accountant-Genoriil ever been dis- 
puted P— I shall have to lefcr you to Dr. Olouslon on that point. 

A.1399 Since when has this objection been taken ?— Within the Inst 
two rears. 

A.1400. Actually havo your travelling allowance hills been refused by 
the Aocountant-Geiieml for want of a specific invitation from a Provin- 
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«in] Government ? — J mil not go fto far as to snj that, lint great diBicnIties 
have been created and questions have been put. 

A.1401. In rugaid to c'^perinicnts in cattle-breeding, yon have tried 
crossing the local cattlo mtli Ayrshire bulls. Hare jou obtained any other 
impoitcd bulls f — AVe liaio had a limited number of Aineiicnn Ifncsian 
cio'scs but the majority of the crosses have been got by the Ayrshire. 

A 14UI And the lesult of the first cross is veiy good in regaid to milk 
supplj I*— I’nifoinib good 

A 1403. Continued ciossing irith the same Ayrsliire, oi foreign bleed did 
not proic fcfitivf actor j f — That is so. 

A 1401 Haro jou tried the further scheme ot cios°ing nith this jo.u- 
first cross-bred, tlio Sindhi, Slontgomcry oi other Indian cattle P — ^AVo are 
nou beginning on that nork 

A 1105. You hiico not .irrned at any eoiicliioion jct."* — As far ns no 
have gone the rcsulta have hocu iciy sntisfnctoi>. 

A 140S That is quite a promising cxpcnmciit. Has not that beoii tried 
in any other part of India? — 1 do not think it has been tried sjstcmnticnlly 
on aiiv large vcnlc. 

A.1407 Half joii any kiionlcdgo oi the o\periiiients made by Mr. Iforden 
111 Te\as, in lonueotion with the importation of Indian cattle for the iiuprovc- 
Mont of Tosas cattlo? — I haso heard about them, but 1 hn\e no peisonal 
oxpoiioiiee I am told they have piovcd quite satisrnctory with icgaid 
to resi'.fnnfc to tick feter. 

A.1403. That is to snj, flio quality is impoited by the Indian sire and 
subsequently continued in the stock though the subsequent pi-digice was 
entirely local. Docs tlint not offer some Jiopo for similar results in this 
country? — I think there is a promising field for that work hut it must bo 
done on a fnirlj largo scale and there must ho continuity of policy. 


A 1409. Have }ou anj knowledge of the milk question in Madras?— I 
have no first-haiul information. 

A.1410. Do you know- that Madras milkmen attach considerable value 
to English blood m thoir milch cattle?— I have been told so. 

A 1411. You liiuo not had any opportunity of investigating it?— No 
first-hand knowledge. 

A 1412, Y'ou showed us this nmrning some soya bean growing. Has that 
crop been succcsrfnl in other parts of India?— Only us a fodder crop, not 
as an oil crop. 

A.1413. Has it been grown for oil-eceds anywhere?— Only on a limited 
acalo, ns far ns iny information goes, 

A 1414. Does it produce much seed?— Not a very big yield. 

A.141(i. Dut merely from the point of viow of fodder it is worth grow- 
ing?— It is very valuable in this place because it fills up the gap botween 
niaive' and clover. 

A 1416. During what months?— September and a pnit of October. 

A.1417. For bow long do yon Ic.svo it in the ground^— It is sown 
during a bre.ik of the lains and is grazed in September and October. 

A.1418 That is to say it is 4 roontlis in the ground. How many 
grazings do yon get from it?— Only one. 

A.1419. Sir Gonoo Ilam; How long have you been in Sind?— I went 
there in the beginning of 1907 and left in 1910. 

A. 1420. In what capacity?— As Deputy Director of .Vgricultnre. 

A,1421 Do you know that the total population of Sind is only 3} 
millions .f— I thought it was a little more. 


A 1422 It may he a little more. During ilio last census it^ was 3| 
millions and already they have got -93 acre per head ot the irwen‘«d 
area. In fact as regards the percentage of irrigated area they stand at 
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the top of India? — ^That is so beoauso you cannot cultivate without irri- 
gation. 

A.1423. I mean irrigated area without the Sukkur Barrage. Do you 
know anything about the qualities of the peasantry of Sind? Are they 
good peasants? — Not particularly good cultivators. 

A.1424. For how many working class people is the area already irrigated 
sufficient? — ^1 should say that the great majority of the people ore directly 
connected with the land. 

A. 1425. Uliat I mean to say is that you imsy safely say one million will 
belong to the cultivating class so that for one million you have already 
got one million irrigated acres. Do you think that the people want more? 
— ^I take it the idca'is to colonise and that the netv works bring in colonists 
from other Provinces. 

A. 1426. Is that the idea? — I think so. 

A.1437. Have you made any research as to the delta of water lequircd 
to mature e.ioli eroiiP — I have had a certain amount of experience. 

A.1428. Could you give me a list of those experiences ? — Yes, I will send 
it to you. 

A.1429. Have yon iiinde any oxporinients as to what each ciop takes 
aiiay from the soil and what each ciop gives back to tho soil in chemical 
piopeities? — ^No, not absolute chemical piopcitics, hut I have to a certain 
extent judging by the state of the succeeding crop. 

A. 1430. You hare not made any rcgulnt analysis after the ciop 1 ° 
cut ? — We Jiave never had a Chemist in Sind, 

A.1431. For want of staff? — ^Yos. There is only one Deputy Diiector 

of Agriculture in Sind. 

A.1432. You say in your note that after sugaicane you sow maize. Is 
that tho pioper lotntiouf— That is proved by the result. 

A.14.S3. Did you tiy cotton after sugarcane?— This is not a cotton tiact 
I glow cotton occnsionally. 

A, 1434. IVlint is there against cotton? — ^Tlie lainfall is very hoovy. 

A.14.So. Wliat is tho area of your Pnsa Estate.^ — ^Tfao niablo area is about 
GOO acres. 

A 1436. And you think that a little inigntion will not impiove prospects 
of jescnrcli*’ — Wo have a certain araoiiiit of irrigation wiiicli you saw this 
morning hut the nmiii portion of tho farm is not irrigated because the land 
generally in North Bilinr is not irrigated, and if no get losulis fiom itri- 
gation these would not apply to Bihar. 

A.1437. Have you got a contour plan of your estate? — Yes. 

A.14.3S. Can you send it to nw?— Yes, 

A. 1439. I should also like to have ony expoiioncos that jou may liave 
ill legnrd to the chemical properties, plu» or iniiiiis, of your ciopsP— My 
colleague Dr. Ilairison would bo able to give you first-hnnil information on 
that. 

A.1440. Perhaps you may make a nolo of that olso? — Very well. 

A.1441. Do you know the dischaigo of this rivoi'v'luch goes thioiigh your 
Estate?— No, 1 do not know its disrhnigo. 

A.1442. What is tho souice of this liver?- It comes from a big lake 
up ill Nepal. 

A, 1443. Have the Canal Dopartmoiit over considered the possibility of 
making use of it for inigntion purposes? — 1 do not think it is a fensible 
proposition because it vaiies so much. It floods very largo areas during 
pait of the year. 

A.1444. What is yotir difliciilty in the winter season when the rains stop? 
— It iiotild hnvo to bo liftcfl. 

A.1445. Is it not a fact that in this area round about this river you nie 
gonorally free from famine, but somotiincs on account of the stoppage 
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Af rain you arc ronrrontod nith {ammcf — I da not think nt> Imvo ovci 
bran conlrontMl iritli rnmino in tliK ilistriri 

A.HtG. Is tliPfA any Inll lipro? Ji. them uiij pe‘sil)ilitj of iiroparins a 
hjdro-clwlnc si'lii'inpP — TI ip fall ii vny unall indpod. It is so Mnall that 
uliPn tlio (ionises is flondo'l (liis rtvor is lipadcd up and it Uooda iiiilps and 
milps of n»p country 

A 1417. M'liprp Is tlio fallr — llcturcn tlii« nvar and the GnuKCo. 

1411 J)o ><tn kiiou thi> irlactty of this nvor nr at least tho full in 
tho rivprP— I Imvo Rol no data on iho subjcpt. It is roiy amall indeed. 
IVo nro only about 00 feet alraro Calcutta level hero, 

.\ 1 140. You Mild in jonr pvidcncp that people entiiif; yiwr noiild not 
tnl.n hrt/ri, bin ilio t«o tilings aru uronn in seperntP seasoiis. In Bomhay 
ilip\ Rion juoi in tho nif/i pp,ison nlsoP — ^Aly pvidpiicp applied solely to itind. 

V 1150 Xot to BomhajP — Ko. I was talkini' nhout Iharif jiwr. 

A 1M51 III Sind they do not gnm ritlii jaor? — fCn. 

.t.llii!!. You rciuninicml (hat Pusa wheat ]ni}tht he apreatl all otcr India, 
llaio }oii iiiiv kiinnlpdcp of the Piinjnh nheat irliidi has nun superseded 
PiiMi n heat?— I hate Men the dilTercnt lariptips prom at livallpiir. 

A.IIod Do }oti know tliiit Puniah 8A is a hetter ijiialily’ — It depends. 

A.U'il. Jfav I tell joii the defeet in Piisn wheal? It is not a sery hard 
wheat for nidhiip purjiosps and that is the reiisoii why our OA is very 
larpoly doiiiaiided, it is hard and just the quality for milling purpo<esp — 
Pnsa IS was n prclimintir} wheat. Quite a nnmlicr of wheats arc now 
romiiip on 

A.llJJG. Are they hetter than Pns.i 12f— Y ps. 

A.ltSG. llnip JOII nspprt.iiited nnj taeihod of fixation of nitrnpen from 
the nirf— Yes, h,v means of lepnmitious crops. 

A.ldW. Anythinc eltef~No. 

A.HBS. Not hy sery frequent plouRliiiic?— No 

A.llSf, Has not that led to fixation of nitroRen?—’ rhiit I am not in 
a poMtion to give an opinion on. 

A.14G0. IIoiv null} times do you ploORli hero for your ti ops?— For the 
Iharif crops it all depends on various eoiiditioiss; hut svo raakn it a rule 
lo ploiiph at least to ft inches once in a year. 

A.ldOl. HaVo you any wolion of tho subsoil hetof— Dr. Harriwtt has 
got that. 

A,1402. lYilt you tdiidty make a note of thul toop— Yrs. 

A.14C3. In your written iioto you say ihero aro IC million acres trader 
wells in the whole of India?— i'ps. 

A.HOl. Hasp you any opinion to s>xptti> on tho nepessitj of praiii 
elosxitors?— I should think tliey are absolutely hound to como sooner ol 
later. 

A.I4(k>. D>d you hate any exptriem-e of llieiii overn’ns P — I hove seen 
Ihein m Canada. 

A.14CS. lion fai apart ate theyr— There arc eleroiors piartie.iUy at 
etcry child aintion on ills' iiiilnay>. 

A.1407. Vilinr T want to ask is whether the distsnee of c.nryiiiK will 
not onttreiRh tho ndvantoRcs of the elevator? Dow far apart arc tboy?— 
Sfy rtcoUetdioii is llial tliirv ate elovatots at every elntimi and llie*" 
uiilions are probably U) inils’s apati. 

A.lffiS. lirttp you any cximiience ot dry fnrminR? — J hate Msm tha 
dry fwin atntiuns in Texas. 

A.Wfifi. le dry farminj; loudiictcd hts'nnse there is no r«iiii?~ Yas,^ there 
is lery little rain. They do dry fnimiiig with a rainfall of under 10 inches. 
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A.14<0. In pnit? of tlio Ftiujnb wlioio there is n tnitifnll of only 8 inehes 
W 6 inches, do yoti tliinic dry* fanning ouglit to bo iidoptod ?— You mean 
•on harani tracts P , 

A.1471, 01 coursiQ; there is no irrigation P — 10 inches is the rainfall in 
Texas daring the 12 months, ivhorens jour rainfall is probably in ii couple 
of months, 

A.1472. 3>o they linvc rain throughout; the year?— Yes. 

A.1473 Does not dry farming require deep plonghingP — ^It requires vciy 
careful soil protection. 

A. 1474. Is not ploughing essential ioi getting good results from diy 
fanning? — ^It has got to he dco)i ploughed at the proper time, otheiiviso 
you can do a lot of damage, 

A.147o. For diy farming you uill lias'o to discover a pai-tieular kind of 
acod? — They liavo got special varieties of seed, 

A 1470. lias iiiiy research been made in that direction in India?— Theie 
has hcoii a certain amount of icscntch. I’rofessor Knight in Poona broughi 
.out ii largo nuniher Of Ainericnn juari and tried them at Alaiijri in Poona. 

A. 1477. No drj' fanning experiment haw been made in wheat ?— They 
Biave got some wlicat varieties, 

A. 1478. In Aincrico they glow wheat uiulni dry furniing? — Pome of 
this dry fanning lias hecil done in India also at various times. 

A.1479, Yon do not go in for fruit cnltiiic in Puna? — We do, 

A.1480. 'What do you grow? — ^We grow peaches. 

A.1481. Do yon Jiiako any researches on tlmt.** — Yes; a lot of «ork 
has hron done liy the Ilotaiiicnl Section. 

A. 1482. Sir Thomas ifuhlMon: Wliet proportion of your own timo is 
spent in Piisa and uhat part of it in touting?— Sinro 1 came to Pusa I 
have hoeit on deputation, study leave and touring for more than half o! 
ray timo. 

A.148.3. Are your touring duties mainly made for adviPory purposes?— 
Yes, chiefly fot advisory purposes. 

A.1481. To what extent does your assoointion with the snpot vision of 
PuBB assist j'ou in theso advisory duties?— It assists mo very considorably, 

A.1485i Your previous oxporienco was entirely in Sind ? — ^And aiso in 
Egj’pt. 

A.1486. Yeu do find that the svork at Pusa is of groat value to yon 
when you undertake advisory duties?— Undoubtedly. 

A.1487. TToii suggest that there should be other research institntob similar 
to Piisn in various pnits of India.. Your first tritieism of Pusa was that 
it was 11 siiiglo station uhorcas there ouglit to ho several institutes. Had 
yon arty definite places in your mind when you made that OUggostion? — 
I "wottld certainly have ntio place in a centre whore irrigation is practised, 
another centre representing Siiutlioin India, another centio rcprosenting 
Bengal conditions and possibly a contro in Central India. 

A.1488. Thai will make four. Were yon thmlring of alnlions ns oxton- 
fcivo as Pusa itself or of smalloi flatioiis? — I was thinking of sub-stations. 

A.1489. .Issiiming tlmt for tinancinl reasons ono has got to he contented 
with a single central station, do you think you could find a bolter contra 
than Pusa P— If Pusa were abolished Hint nonid mean the loss of a tieinon- 
dons amount of capital that is involved. 

A. 1490. I was not thinking of abolishing Pusa. You said .vou (’ould 
much improve upon Pusa?— I tlunk one eonict get a centro wliieli i* more 
typic.il of vn lying conditions, 

A,149l, Bo far as I have hcnid, the chief drawhaeks of Pusa sa-em to 
ho tho crossing of tlio Ganges and tho raolro gauge railway. If you take 
the qunlitj' of ilio soil of Pnsa from tho point of view of an oxpcrimontnlist, 
what wnnUl yon say about it?— fl is oi n s'cry speeial type. 
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A 1492 These c\i)cnmciital plots of sours arc cxtremclj' uiiifuini, are- 
tliej not* — Yes, ooinpniatiielj so. 

A.1403. If you were to coinpnro the soil you have for experimental pur- 
poses at Pusa ttjtli tho soil of tho farm of the rollegc from uhich yon 
mine, uhich uould jou say had the hettci conditions^ You remcmbci 
the Holmes Failin' — IVlieii I kiiou the Holmes Farm, the soil vias rerj 
fnv fioin heing vuuforiu. 

A.1491. Have you seen other ospeiimcntnl faims in PritainP — have 
seen tho Graibstonc Farm in Aberdeen. 

A 1405 T think you uiil find Pnsn soil much more unifomi than that 
at other expcnnientnl stations? — Yes, I have sceii a iiiinibcr of Aniciicnn 
cKpciiiiieiital stations 

A 1400 I linre not seen nnv .Vmeiicnu sUtions. I nin conipniing c\- 
periincntnl mens in Pritnin with your fields here. IMint place does the 
farming of the Pnsn Estate take in comparison uith other Indi.m districts; 
docs it take a very liigh place? — T should think, on tlio uliole, it has a 
very high place, it is veiy intensively cultivated. 

A HOT That is hou it struck mo m looking at it for the fit si time, 
ft IS, perhaps nith one exception, tho most highh niltivatcd area I have 
soon Docs not tliut seem to suggest that it is natur.iily ti suit-nhle eentie 
for expel imental uork? — ^It has very many ndvant.iges. but in my opinion it 
is too specialised to bo the one and only station. 

•V.HO^ And you aoiild collect that by csiahlisliiiig aiib-stations? — Yes. 

A 1409 Wo e.vn see that in one respect it uas iinsuit.vhloj you c.innot 
work on tho rice crop lioro. In roply to Sir Ilcnry Lawrence, you indicated 
that yoiir reason for not cxpcriincntiiig on millets nns that the crop uas 
not of local importnneo; bnt there is nothing in the soil which prevents 
you from taking millet tuUtiro up if you wish to?— Tlio only point is tlic 
very liigh rainfall and the difficulty sninotimes occurs, when you get an 
earh rainfall, in not being able to cultivate later on. 

A 1600. Apart from the 70 acres uhich yon have iiiidor experiment, the 
piodncc of the icst of the GOO acres goes to the cattle. It is esseniiall.r 
a tattle farm.® — Yes. 

A 1601. And your cattle stock is very liigli, as fudged from British 
standards. Wh.it are tho reasons for tho policy in concentrating on c.ittlo? 
—The point is tliisj bariing 200 acres, the rest of tho faim is liable to 
severe flooding. T liave seen ercU the College gioniids a sheet of uater. 

A.1602, Z'm/ciWi Gnngulcr: Is that very frequent? — ^A’o, it is not verv 
ficquuiit; it occurs probably every third or foiiitli yenr. 

.1.150,9. Sii T/ionias iliddlt-toa: Your nnsucr i* that tattle fanning is 
tcally the TOost suitable cMimiereial line? — Undoubtedly. 

A.loOf. You do hot think that a greater ainouiit of mi\cd f.iiming and 
the sale of cereals uoiild pay yon? — ^Tho trouble is the uncertainty of the 
season. Tliis year, for example, we have had very little inoistnre; if uc 
had grown nny large area of wheat, for example, “onr produce would have 
been very low, but ue do grow a largo area of stigarcrinc on the fnim. 

A.1605. In taking up rattle to what extent were you influenced by tlio 
necessity for demonstrating the effects of selection of cows on milk produc- 
tion® — It seemed to ho a problem uhich uas of notional importanre and n 
fitting subject to he taken-up at Pnsn. 

A.1506. What I want to ascertain is ulicthor you went into cattle fanning 
because the local conditions made it tlie most profitable typo of f.irnung, 
or whether you dcTinitoly aimed at demonstrating the effects of selection 
on milk production ? — A certain amount of botli. 

A.1607. Your own work has shown that ubon pioperly fed, and selected 
uitb a roasonnhic amount of judgment, 3Iontgoincry cattlo can be improved. 
Tory rapidly; you have more timn doubled the yield of milk in 12 years. 
Would you suppose that if similar methods were adopted for a number 
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of Indinn broods you uonid got similar results? — ^Ihero is the very out- 
standing result which was attained on the Surat farm by selecting Kankrej 
cattle. The Kanla-ej is a typical draught breed and is supposed to be 
only able to suckle its calf. After some years of cnrcful selection on the 
Suint farm tho Agricultural Depaitment got cons giving 3,000 lbs. of milk. 

A.] 608. Can you tell me whether, in that case, tho impioveiuent was 
attributed to tho regular feeding, or to the breeding? — should think it 
nns a case of feeding and selection. 

A.].j 0!). Just as in your own case? — ^Yes. 

A.l.jlO. Do you yourself altribnto the success you have met nith moio 
to ihe regular feeding tiiaii to tho selection, or is it the other nay about? 
— ^1 attribute it more to the feeding 

A.loll. Sir IZcnri/ Lnwiencc; NYliat quantity of milk did the cons start 
from? — They wore merely a selection fiom the Oharodi faun; some piobably 
gave 600 lbs. or 600 lbs. ; it was under 1,000 lbs. 

A.I0I2. Sit Thomas Middleton; Would you agree that it is of little use 
trying to provide superior bulls for breeding in India until the cons nio 
better attended to and better fed? — Generally, yes; but in some tracts the 
cows are attended to. 

A.1613. But 111 tlioso cases in which the cows are neglected, it is really 
a waste of time and effort?— It is a waste of time. May I toll you of a case 
bearing on this point? T had to buy some Hansi Hissar cattle for Mauritius, 
and on the way down, while crossing tlie ghat one young bull got aw.ay 
and settled down in a village. Wo sent to that village and asked them 
to give the hull back and they refused. They said that tho hull lind come 
along of its own accord and they wanted to keep it. My' Superintendent 
wont along with some policemen and got it hack by force, but the villagei-s 
followed them all tho way to the station and offered Rs. 100 if they would 
lot thorn hare the hull. Tlint is a case in point which sliows that good 
bulls Ale appreciated. 

A.1614. But those villagers presumably were looking after their cws 
earefully as in some districts they do; I can hardly think they would have 
folloivcd your &iperintendent and policemen if they hod not been intent 
upon improving thoir cattlo? — That is so, 

A.1616. From the oxperiraontal work that is being done in India, you 
know almost exactly what tho feeding of tho cow' ought to be in different 
districts. Has there been much propaganda? — ^It is only very recently 
that Livestock Experts hnvo bcoii appointed in the various Provinces, and 
I think it is quite safe to say that the propaganda work in most Provinces 
ib now being carried on very strongly. 

A.I6I6. Mr, Hyder: You attended tlie Conference held at Romo? — Yes. 

A.I0I7. Do you think India is getting on adequate return for the con- 
tribution it makes to tho funds of that Institute? — ^Tho contribution at 
present is very small; it amounts to about £800, niul 1 think < India is 
getting full value for £800. 

A.1518. Could we make bettor use of the facilities provided by that 
Institute?— I think wo could, if we could get a representative on tho 
permanent Committee. _ 

A.1619. Would you like that a member of your sorvico, or a civilian 
who was about to retire, should he permanently at the Institute? — ^I chould 
think It would bo of the greatest advantage. 

A.1520. Coming to Egypt, I find from the paper you hove submitted 
that tho icclamatioii of alkaline land in Egypt has boon .a succe'ss. Wo 
btarted level with tho Egy'ptians in this matter; the Egyptians started 
work in 1888 and wo started in about tho same year. Why is it that tho 
Egyptians have gone ahead of ns? Is it due to laek of .knowledge or lack 
of funds on our part?— I tliink the main reason is purely a financial one. 
‘^ben land in Egyjit is reclaimed, it is of very great value, I stated that 
on Lake Aboukir near Alexandria, land which at one time was absolutely 
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iiiiOlMS has been sold at £160 a fedcUin, tli&t is practically an acie; it ia 
agricultural land 

A.1621. £150 Egyptian? — Yes. 

A 1522 So that, in course of time, you think that uhon the value of 
other land uses, this question of the reclamation of usar soil will solve 
itself?— I should^ think it is purely a commercial proposition. If the uatcr 
IS available, it is not a difficult proposition. 

A 1623 Let us come to Sind. Have jou any Imou ledge of the early 
efforts at colonisation made in the Punjab? — Not first hand; I had heard 
a lot from Sir Thomas Ward. 

A 1624 Are yon aivare that the Punjabis neic averse to going to the 
Cionn lands iirigotcd from these cannls*’ But when they had been shoini 
the nay, evciy Punjabi Hocked to tlio colony, but not before that. Do you 
not think that tho Sindhis, nhen they* see that moro money can be obtained 
out of it, will make greater use of the facilities provided by the Suklcni- 
Barrage? — think, in course of time, they certainly will. 

A.1525. Would yon make a distinction between a seasonal migration of 
labour and permanent colonisation from other parts of India in a particular 
Province? — ^Undoubtedly. Tou hate got both cases in Smd at the present 
moment. You have got quite a number of Punjabi colonists who come down 
and settle there, and you have the seasonal migration from Bajputann, the 
Thnris and Morwnris. They come in every season for cotton picking, make- 
a bit of money and go back again 

A.1526 So that, this matter of the shortage of labour in Sind will solve 
itself, when tho wages of Inborn go up in Sind? — Tho wages are compara- 
tively quite good at present. 

A.1527. And there is a seasonal migration of labour to obtain those better 
wages? — Yes 

A.1528. Can you give mo concrete instances of agricultural matters in- 
regard to which you wish tho Ccntial Government to retain the initiative 
in its own hands?— Toko the cose of export crops, tho grading of esport 
crops. 

A.1529. I w.as wondering whether yon were awaro Hint that was not 
given over to the Provinces?- I was not aware of it. 

A 1530. Can you give mo another instance in which yon desire tho Central 
Government's initiative? — Livestock work, compilation of Herd hoolw. 

A.1631. I want yon to he specifio nbont livestock work. What is it that 
TOU desire the Central Government to retain? — Take the case of Gir cattle. 
They arc rapidly disappearing. We want rccoids, we want infoimation 
regarding Gir cattle. 

A.1632. Do you not think those are malteis which are better left to 
tho Piovinoial Government conoeined'' — Wlicro you have got a breed wlricb 
spicnds over a number of Piovince' I think it is sounder policy foi the 
Central Government to take it over. 

A.1533. Sir Henry Lawrence; Does the Gir breed of cattlo concern a 
number of Pioviiiccs?- No; that is not n particularly good ovample 

A.1534. Dr. Jli/der: What is this disappearance due to, exportation to- 
other parts? — ^No; not so much cxpoitation as mixture. Tlieso breeds most 
have oiiginated iir isolated tracts whore there was little communic.stion- 
with the surrounding districts, and when communications improve deteriora- 
tion sots in in many c.sscs 

A.1535 Would you give any further instance*’ — ^Take tho red Karachi 
cattle. That is a bleed wliicli has been pioved to bo Suitable for all tiopical 
countries. 

A.1536. You think tliese are mnttcis of sufficient importance for ccntr.sl 
initiative? — T think so. 

A.1637. 'Str Henry Lawrence; Is the red Kaiachi htced exported ahi-oadP 
— Yes. a lot; to Straits Settlements, to Mauiitins and so on. 
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A.1638. Is there nny danger of the breed being depleted P— I think there 
is n danger. One of tho recruiting grounds for the red Karachi cattle is 
outside llritish India altogether. 

A.I539. Dr. Syder : You want Ptisn to branch out into the Provinecs, 
that is, you want to hare stations in the diiloront Frovinccs. How are 
you going to establish connection between these difleront lirniicbes and tlio 
Prorinoial agency working in tho Prorincesf — ^I'lmt is already being done 
in the case of Bangalore, and in tho case of tho sugar station at Coinibntoro. 

A.1640. You think there is intimate connection botneen thc->o liiiijennl 
stations in the Provinces and the Provincial Dcpnrtnicnt.s of Agjiculture? 
— I believe so. 

A.1641. Is it n fact that provincial oiBoors do not desire the advice of 
Piisn because they think, “ We are men with tho snino education, with tho 
same qualifications and further we are men on tho spot; wo have better 
knowledge than somebody coining from far off”.? — ^1 liavo not tome acioss 
much of this feeling. 1 tliink tho man in tho Province, if be is of the 
opinion Hint he can got advice on specific subjects at Pnsa, has no hesita- 
tion in coining to Pnsa for advice. 

A.I642. To proceed to another matter, the export of bouo and oil-cake. 
Would you innko any distinction betwocu these tiioP — With icgard to hones 
I do not see under the present conditions any gicat advantage in restricting 
tlieir export. If wo liad largo supplies of sulphuric acid it would bo different. 
In regard to cake, I do not seo that conditions are favpurnblo nt present 
for putting any restriction on the export. 

A.1543. But tho chemical sulistanccs in the case of hones are inoplaco.shio 
and in the case of oil-seeds they are replaceable, is not that a serious matter? 
—1 do not think it is a good policy to lutorfero with tho export. 

A.1644. Yon Uiink it is a good thing that Iho oil-seeds should go to 
IVnnoo and other countries and they should not go to parts within tho 
British Empire P — It seems to mo it is puioly ii case of supply and demand. 
They must follow the market, ff yon iiitor/oro with fioe trade in things 
like that tho results might be bariiifnl. 

A.154fi. You do not tliink you can have these oil-sootls crushed here, ex- 
port tho oil and retain the cako? — ^Tliat trade is gitidiially increasing, I 
think in course of time it will bo complete. 

A.1546. With logord to bononieal do yon not got it rotuined to you 
in tho form of sugar fioin JnvaP They use it as mitnuie in Java and that 
gives extra yield of sugarcane and the surplus sugar conics buck to India; 
is not that a sorioits mailer? — Tho same applies to sulphate of aininonia. 
It is going to Java ton. 

A.1647. Sir Cranga Sam; Sulphate of ammonia does not go fiom India? 
— 1 tliink n coitain aroaunt of it go(». 

A.1648. Dr. Ilyder: You spoke about rice-hulling raachinciy. Is that 
taken up by tho small man or by factories? — By meiclmnts. 

A. 1540. Then with regard to icowdung being ii"ed as fuel, how do 
you think this matter will solvo itself if lett alone? — scorns to ho an 
extrnordinaiily difficult thing to deal with and I think tho matter has 
been overdone really. A lot of cowdung is naturally deposifed op roads. 
hunds and grazing areas. It is dnod up almost at once and people must 
havo fuel. 

A. 1550. With regard to the drying up of cowduiig and its waste, do you 
not think all theso are dilTorcnt manifestations of a very wnstoful system of 
ngricnlturo? — It seems to mo that is part nnd paicol of n wasteful method 
of grazing. Insio.id of growing fodder crops cattio are put on to oxtremoly 
indiffciont grazing.’ Manure is wasted if they mo allowed to remain in 
tho grazing ground, 

A.1551. To irapiove the cattle you have got 'to have thorn in enclosures, 
would that ho a good thing? — I do not think it i*- iircossary to have them 
in enclosures. > 
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A.ISW. AVitli rcptinl to tlip qiii^tlon ol of wlioat you nro 

fnmili'it nith tlio (niiilit lulls iii Hinil and Kar.Klii. {■> it tiuc Unit Uu> 
inulo III oriuii'i Iho intrnduptioti ol clotntan on acrotinl of Iho fnct Hint, 
in iiiilo.uiinf;, Uio nlirat nrijnni' a htUti ositm i»oii.tiire and that itiios 
ii hull' ivira i\(ii;lit'— 1 Wu'io tlint i*- one of Uio riwons 

\ I'l't .Sir tf 00(111 llttm, ^011 Kiitp Miao ria«nns wliy tlic J'lijijali jii'ld 
is iKfnnsiiif* 1« II not dm* to fi.iKin<'ntatioii mid "Ont of l■^lH■>o^^l^lltinll?— 

I lliinl. Uiiit IS iiiif of till' ruisolis. 

iV lo'il ’Hint Is a ii'ij iiii]inrtniit ri'i'uin. As sio fiu nlmiK nc liiul Unit 
fmiiiiii iil.itiiiii is lilt re isiiif; innl imisoliitntmn iif lioldmfrs is iini'ssoryr — i, 

A 1 1 'i* llnio )mi nm (X|i(tiiiiint-> on liydroitonntion of od so ns to wnlo* 
It limn' fit Itir rxjiort piid ftl»<v for »1* loini: used ns Rri'J'i for railany 
tinjtonsf— No; I linso iiol made any t-xtiorimeiit'. 

A I'i'iil Ami tifir in tour nolo to tho iliity nlusit of liiiUn. Winin do 
jon M.iiio for (irwIiiMtijf tlio diitv nlioat nitd for siiidinR the dirty nhoat 
to Ixiiiil'iii - 1 do not hliinu' anyone, I nu'ivls mention the foot 

A loir. Pit son tliioh the y,iinindiir» do ilf — Ihs'.v do it a little bit 

A. lliisr (\(iorto'» ilu It; I i“iii tiroeo it 1 fan piro you a moirete 
owmitle, The’e e<(iiirloM offi'Pid nu* Bs. 6S for my nho.it; 1 did not aertpl 
it ond the iniddiriunn fame to ine nnd he patd Its, MS and then fold it to 
iliom for B*. A-S ond it tr«s tent to the London marhel. I ]in\o_ peon it 
tilth ins tiisii isisS.— 1 do nut deny that n liilj lull tho vheal ns it coints 
from the ramindnr is not ekan. 

A.15'''. I mn tell yon lioti it could ho nsoideit. If «onld be avoided if they 
frnve tbs’ rate of •pnro nlichl and iinoltd the disroimt atleraardij but tlioy 
Ro to the ollii'i "ay, Ihoy ijimto for dirty silii'at and it 3 iiiy« tho middhweii 
to mnlio till* nheat dirty f—lt may W lo. 

A.lWi'l In one of tbs' nnsnors yon oay Unit you ndsoeato tan tTojis in 
a jenrf—Yes, under eortain oondifions, 

A.lWll. Wlial two eiini'f—A f«ddor rtop and » f!«i»n itiip it possible, 

A.lflCS. Do y<iii know that ootton has n nMiiliarily of RmsrinR on Blhnlim' 
land P— Vos, it does yrow v<iy sieil on sucli bind in aome eases. 

A.lCdJl That is wliv in Ksyi'* Jt*** t'noceeded in reelaimins the 
wiilf— Vn. 

A.LV'l. Viili t'i'is' on tho (’umniitus^ dealiiiK «’iUi tho rctwiiintioii of 
barren land .’'-—Yes. 

A Ifi’ll. C.iii son toll me whither, if tin? rank Cross niid reriK ’‘h>U> 
oTOV' ahnndantlv on the Kinks of tamds were put into pilos. il iioidd bp 
fit for oatfln lo oil duriiic famine or searrity?— -5f.v exporientc of mIoiiic 
craws nnd lonrsp fmlder ii that it does iioproi-e Ibcni, but you cannot 
Ror a first class siloRe nnk-s ymi put m a first iK's r.iii mntrnal. 

A. 1500 Did you esperinienf a« to i-oinutiim the r.siik crass on the 
Innls of ramiK into Hihle fodder?—! have seen tlmt dour inid U'e 
sins (jiiitu tnsournlile! but it «ns net n Inch rl.es siIoRej it was only fit lor 
vtaninR tattle. 

A.1507. But nt the pM''iuf Inne it is rtRarded in- waste niatirinl nnd 
is litiniesi. In your ntiimon ■nonld it lie desirable^ to ktep it iritli a view 
to tiie possihilily ol nn\ statnty id foilder?— Yes', J think it would be a 
very sound tlnno. 

A.lfiux. You lire aware of the fnot that we do not trrow siilbeieiit potatoei 
lor the Jit mis tif t he cmtntis — T think the potato oiop n, otic which r.-t|iiirts 
a lonsidemhle nniomu of iiuesfipatlonj thnt is one crop tlmi the Jinperul 
CoterniiKnt iniphl lake up. 

A.150U. That is a sory impoit.mt unestmii?— Ve», it is. 

A.1570, At prt ent we are hnportlnc finm Italy and other countries? 
Tor seed. 

A.IC7I. AVo also impnii for conrumption. Do poiatoes grown from 
Italian «ecd give good results? — ^Thc seed Rises very Rood results; a tcrtain 
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amount comes to Karachi and a certain amount to Bombay ; it is grovrn near 
Poona and the seed goes further south to Madras. 

A,lo72. Ate you atrare that \ro do not grow sufficient onions for our 
on 11 consumption ? — I should think that is another promising lino of investi- 
gation. 

A.1573. I know that in the Punjab lor 6 month"* the people cat imported 
onions, because our potatoes mature m April and if they are kept they 
begin to shoot after being kept G months. Ilnro you made any experiments 
as to making use of blood from slaughtor houses? — ^No, but it has been done 
at Poona. 

A.1574. For purposes of manure? — Yes, on cane. 

A.1675. Is there any literature on that subject? — I think it is mentioned 
in one of the Poona reports; the work, os inr ns I remember, was done 
by Mr. Knight. 

A.157G. Because, a very huge quantity is cxpoitcd from Bombay to 
Hamburg? — ^Ycs. 1 want to say to Mr Knmnt that when I told him that 
tliero acre two post-ginduate students under tiaining I was uioiig; there 
nro three. Post-giadnnte training at Piisa qunlihcs a man for tho highest 
liosls in the Agncnltur.'il Service; but the number of posts for Chemists. 
Agriculturists, Entoinolegists, Botanists, etc., docs not average one per 
year for each subject. 

A.1677. Mr. Oahert: That is. Government posts? — Yes. And that one 
post when it falls vacant is sometimes given to a local man who has worked 
his way up. This is done in some cases for political reasons. There nie 
dozens of Indians who have been through Homo a'gricultnrnl colleges Uni 
in various parts abroad, and a large number of these men are still on tho 
unoraploymcnt list; there is no vacancy for them in Govcrnnicnt service. 

A.1678. Sir Thouws Middlcioii; That is why yon do not have many 
applioanfc. for training?— That is one of tho reasons. There aro three and 
not two post-graduates; one was t.^^ooted by tho Central Pronnccs Govern- 
ment and sent direct. 

A.1579. Professor Oangulee: How do you employ these tliroo post-graduate 
students; what sort of training do j-oii give tliciii? — ^Thcy come to me for 
two months to begin with, on the farm. 

A. 1680. Actually doing the farm woik?— Vc.s. Then they go to the 
dairy side and do some dairy work; after that they go to tho botanical 
niea and Dr. Show gives them a course of lectures. They go loiind nil the 
sections and then come back to me again for final exniniiintion. 

A.1681. How many post-grndunte t.ludciit.s have already pavsed out of 
your hands? — In all wo liavo turned out somewhero about 80. Some of these 
of course arc not post-graduates. 'Wo have trained about 80 in the Agi iciil- 
tural "Section. 

A.1682. And most of them aro employed? — I should think n largo number 
of thorn nro employed. 

A.1583. "With tho equipment and staff your section lias, liow many 
post-graduate studonts would you bo able to train per year?— With the 
present stnfi and equipment 3 or 4 a year. 

A.15S4. Do you think this post-ginduoto training is unpopular? — It is 
not popular at present boenuso tho men svho might come hero Sec no pros- 
pects in front of them. 

A.1583. Would you agree that ono way of attracting post-graduate 
students to Pusa siould be to affiliate tho Institute to a Unis’crsity and 
give a degree? — am rc.illy not in a position to answer that. From the 
agricultural point of view 1 dcrtainly would not recommend that. 

A.15S6. Do yon supply seed of various crops to difforont provincial 
depm tmoiits?— 'Yes. 

' A.1587. And to cultivators? — Yes. ' 
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A 1688. AVliidi seeds aie in demand P — ^Wo supply a very large amount 
of sugarcane setts and a large u eight of oats, 

A 1689. Is that the nou variety of Scotch oatsi’ — ^No, «e aro not giving 
that out yet; we only give out thoroughly tested varieties. Then the 
Botanical Section supplies laigo quantities of wheat. 

A 1600. Have you f.icilitics here in the Institute foi ascertaining tlic 
vitality and purity of seeds whidi you distribute? — Yca; Dr. Shan will 
show you all that to-inorroa. 

A.1891. I find the total quantity of seed distributed in the year 1932 was 
1,776 mounds^ whereas in 1923 it was 17 mounds? — That was because cane 
was brought in, and the returns were not for 12 months. 

A 1692. This figure of 17 mounds is only n ith rotcrence to part of the 
time? — ^Tes; the other cane distribution overlapped. 

A.1693, You must admit that that figure ns it appears without explanation 
is very confusing? — A. note ought to have been added. 

A.1591. Mr. Kamat‘ With lofcrenco to your iisit to Bonic in connectioir 
with the International Institute there, in your Report you state that 
altboudh the Government of India have hold up, pending the Report of 
this Royal Commission, the appointment of a pcimanont delegate on behalf 
of India to that Institute, you suggest that a tomporaiy delegate should 
he nominated and sent to Rome. I find from tlio proceedings of this Board 
of Agriculture that Mr. Stricldand has submitted a note on this very same 
subject, and he states therein that tlio delegate on bolialf of India should 
have a knowledge of the French language and prefoiably of the Italian 
language ns well. Do you agree?— Yes, I think n knowledge of Fiench 
and Italian would bo n very great advantage. 

A.1595, Ho also suggests that the delegate should have an assistant, 
hccauso single handed ho would not he able to do much work, and that it 
would bo a great advantage if the assistant had a knowledge of tho German 
language?— I myself think that is kardiy necessary at n preliminary stage. 

A.1696, If your proposals to hove a tcmporniy delegate sent to Rome 
vore to bo accepted, either by this Commission for recomniondation to the 
Government of India, or by the Goiernment of India direct, do you not 
think it Mould be an advantage to secure as dclcgato ono who know both 
tho Italian ond German languages? — My personal opinion is thot a know- 
lodgo of Flench is essential; a man uho knoivs French, wih very soon pick 
up Italian, espeoiallv if ho is living in Rome; I do not think ke needs to 
know Italian befoio he goes to Rome. 


A.I697. In the Agiioultuial Service have you a man who combines tho 
necessary expert knoM ledge with a knoMledgo of these one or tuo languages? 
— ^Practically all the inemliers of the Imperial Service are supposed to base 
a knoM ledge of French, 

A,1693. Mr. Calwtt: I thinlv yon told one of my colleagues that jou 
thought elevators nore bound to come?— Yes 

A,1699. Was that remark based on the assumption that the export of 
wheat Mould inweiisc? — ^Yos, 

A 1600 At present ns you know the tendency to work on the land is 
more on the decline?- But m view of the very big extension of canals toth 
in the Punjab and in Sind I should think there Mill bo a very hig quantity 
of M'licat available for export. 

A 1601 But during tho last 25 years in spite of the enormous progress 
and 'oxtenrion that has taken place the lesults do not hear out that idea. 
There tias no increased e\port of t^lient^— -But I am told tliat there will be 
a oonsidorahle export from Sind alone. Sind at present is not a wheat- 


eating tract . . 

A.1602. The Chauman; Have you knowledge of Egyptian agnculliiie in 
tho course of your experience?— Yes, I have a certain amount of experience. 
1 was there for about 3 ycais 
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A.1603. Is tlio Government of Indin responsible for any research into 
irrigation problems at this moment? — It is n6t carrying on any work. 

A.1G04. Do yon think the Government of India miglit very well mnko 
itself responsible for research problems of a fundamental nature? — I think 
it is very important indeed. 

(31ie witness withdrew.) 
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Mr. WYNNE SAYER, BA., Secretary, Suifar Bureau, Pusa. 

Replies to the Questionnaire. 

Inti oduchon , — Jiare devoted the last 8 j'cars of my service in India 
to work on sugarcane both on the cultivation and the manufacturing sides. 
I have had the privilege of visiting Java and examining at first hand the 
actual trorking of the splendid organisatioii working there for the improve- 
ment of the sugar industry and have also recently studied the measures 
being taken for the dovelapmont of the beet sngnr industry in England. In 
my replies to the Questionnaire, I will therefore confine myself principally to 
the measures to be taken for the development of the Indian sugarcane indus- 
try in respect of both gur and sugar manufacture. 

Question 1. — (n) I consider it essential that all work on cane should bo 
pooled and carried on under a small committee whoso composition is given 
in Appendix I. We should then have the local knowledge of all workers 
in the Proiincos and the technical experience of the specialist staff available 
for ony problem which might come up. As cane docs not respect provincial 
houndariK it is frequently the case that an improvement introduced into 
•one Province is suitable for a tract in another Province. A committee of 
the type proposed by me will be able to correlote the work, make acenm- 
mulated oxpenonce available to the Provinces and prevent any unnecessary 
overlapping. Sugarcane being a crop which is under cultivation in almost 
all the Provinces of India, it is in the fitness of things that the Govern- 
ment of India should supplement the efforts being made in the Provinces 
by providing for research end experiment which will be of benefit to all 
Provinces and which is beyond the means of any single Province cither to 
initiate or to maintain. 

Further, India has annually between two millions and a half and three 
million acres under cane (statistics for last 5 years given in Appendix 11). 
India’s imports of sugar from abroad are nearly 720,000 tons valued at 
roughly 15 crorcs of rupees (last five years’ figures ns compared intli 1918-14 
given in Appendix HI) and as the Government of India levy an important 
duty yielding a revenue of about 5 crorcs which falls ns an indirect tax on 
the consumers, the industry as well as the general public naturally expect 
that they slinll not continue to be taxed indefinitely for an essential article 
of food like sugar when with adequate provision for researcli and experi- 
mont and propaganda the country itself can meet its own requirements and 
can thus put an end to the drain of 16 crorcs of rupees a year now spent 
on foreign sugar. 

T am convinced that if Java can manufacture two million tons of sugar 
off an area of 425,000 acres it will not ho impossible to raise 800,000 tons 
of sugar fiom an equal area devoted to cane in the eastern portion of the 
United Provinces and Bihar alone, leaving the remaining 2 millions and odd 
acres annually for gur making. It is a matter of profound regret that the 
Government of India have not been able to carry out any of the major 
recommendations of the Indian Sugar Committee appointed in 1919 and now 
that it does not appear within the range of practical politics that they will 
•carry them out ui the ncai future, I venture to suggest that the Govern- 
ment of Indio should, besides providing for permanence and continuity of 
-the work being done hy tho Sugar Bureau at Puso and by tiie Cane Breed- 
ing Station at Coimhatoro, establish two Imperial stations, onei in the 
•western portion of the United Provinces bordering on the Punjab and another 
an the canal tracts of tho Deccan. Temporary stations in addition may bo 
opened in other imjioitaiit cane tracts in consultation with the Provincial 
Departments of Agriculture when it is considered ndvisable to do so in tho 
interests of the industry. 

I do not think any Province will ever staff itself sufficiently to Imve 
workers on every crop and on all points connected with it. Certain crops and 
piohlcms must go to the wall for lack of workers and it is here the Iiupcnal 
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Gorernmont can stop in to fill tiie gap. Deputy Directors in the Provinces 
have to ivorlc on n variety of crops and cannot tlieroforc be expected to possess 
that detailed knoivledgo and experience which a crop like hugarenne jequircs 
and which can only be obtained by (1) visits to Provinces or central stations 
nhicli are more advanced in tlieir work on eano and (2) by keeping them- 
selves uptodato with tl>o literature emanating fiom the most progressive 
sugar-growing countries. Hence the necessity of entertaining a whole-time 
special cane staff to provide that expert knowledge to assist workers in the 
Piovinecs, inaiij of whom may not have been outside their own Province or 
tract. It is not intended tlint there should bo any control exorcised by the- 
Imperial staff over the staff in the Provinces. The object in view is to de- 
velop the sugarcane work in the Provinces m close co-operation with the 
local authorities and not to interfere in any way with their work uoi to 
supersede any of the activities of the local department. 

Pioblcms such as the best type of bullock driven 2 roller and 3 roller mills, 
6 roller power driven mills, methods of pur boiling, better types of furnaces 
are common to all Provinces, The same is the case with various questions 
relating to white sugar mnnufactuie. The question of high class technical 
training in sugar manufacture can also bo solved for all Provinces, if the Gov- 
ernment of India accept the modest scheme outlined in the appendix. 

(h) Lack of a Sugar Technologist and a Sugar Engineer has considerably 
handicapped our research work on manufacturing problems and on all pro- 
blems connected with improved sugarciine mills and furnaces. 

Lack of a suitnhlo farm for proper cultural and mnnurinl tests and for 
working out various problems connected svith tlio growing of sugarcane, which 
would have been of great value to the established white sugar industry and 
to some Provinces. 

Question 3. — (a) From my close acquaintance with the conditions obtain- 
ing in this part of Northern Indin I can say that the presence of n 
small progressive agrioultural class is a great asset as it forms a very useful 
medium for domonstratiug and iutroducing agricultural' improvements. This 
is well shown by the readiness with which progressive planters in North Bihar 
hove taken up the superior varieties of Coimbatore canes recommended by 
the Sugar Bureau 

When znniindars take an interest and giovv these superior canes on their 
own home-farms, the .success of the crop is at once noticed by their tenants 
who are also cane growers on a small scale and the improvement, if within 
their moans, is taken up by the cultivators with no further trouble to anyone. 
I therefore consider that in tracts where the Eamindori system of land tenure 
prei’ails the first thing to do' is to enlist the sympathy and the interest of the 
zamindar and to arrange for demonstration on his land of any agricultural 
improvements that are proposed to be introduced. 

(6) Field demonstrations should be limited to doing certain work on a 
certoin crop under gnidance. It should ns far as possible be started by one’s- 
own skilled men and then continued by the cultivators’ or growers’ men. 
Wlmt a man has done himself he believes in. 

(c) CiilUvatore will he induced to adopt export advice if (1) the improve- 
ment is really such tlmt it docs not require capital beyond their means to 
borrow and (2) the improvement will repay them not only for tho high rate 
of interest that they have to pay to the maltajon, hut for the extr.a trouble 
that they have to take and (3) tho adoption of tho improvement does not 
entail any tar-roncliiiig change in their agricultural routine and (4) the im- 
provements are brought to their notice by the trained staff wlio can enter 
into their thoughts and feelings and can talk to them in a language which 
they can .understand. As for example, it is no use recommending a heavy 
plough, no matter how good work it does, in n district where the local hullooks 
cannot draw it or where no facilities are available for repairs if the plough is 
broken or is otiionvise out of order. 

(d) The success which the Sugar Bui'cati has achieved in introducing 
superior varieties of Coimbatore canes within the last five yeais was brought 
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about jn the folloaiiig way. First, foni canes were soleetcd out and large 
scale tests uc'io caiiied out on land which was not considered good land by 
local cane groners, aitli implements and manures within the reach of ordin- 
aij groncis Urouers were inriicd to see tho crop whenerer they lilted and 
to antfb the cultivation and inaiiuriiig and finally tho cane was put through 
tho null «ilh a Moa to obtain complete data regarding the superiority of tlio 
new selected c.ines over the local v.inety not only from tho growers’ point of 
view but also from that of tho factory. Tho cano was out, handled, loaded 
and scut to mill exactly as an ordinary grower’s crop would bo dealt aitfa. 
Tho groacis aeio thus nblo to see that no operation was beyond their own 
poaers and a hen they acre E.iliEricd on this point largo scale distribution a as 
undertaken. Ily constimt touiing I kept in close touch aitli the growers who 
were helped aith udiico No attempts a’ore mode at first to convmco the 
small lyot diicct 

Tilings a CIO hrst o'^plainod to the educated greaors, the crop succeeded 
with thorn .ind from there worked its way into district practice, and then it 
filleied doan nutomatirally to the small ryots who are taking up these canes 
in over increasing numbers. Tho reason ior success nos that no never ashed 
anyone to take a risk. My experience is that no real impiovcment aorth 
tlie name cither in cane Tariolics or cultivation mothods fails to catch on if 
it has been worked out on kiion ledge of the actual ngiicultuial practice of tho 
district. 

Cnltivatois arc sceptical of any success on a Government farm ns tliey 
Busiicct that the largo Govomuiont staff, costly implements and facilities for 
doing ciQiytlung at tho right time regardless of cost are tho main factors 
conti ibtttiiig to the success and they know that they possess no such facihhcs. 

Wo made no attempt to force miraculous yields for personal adrertiso- 
raont Groaots copied our mothods and soon obtained confidence when they 
found in many cases they could do bettor thon wo had done. Failure to 
approMinato to Oovernmont crop yields is in my opinion the chief cause of 
suspicion of Govomm'ont farm methods. 

Question 4. — (o) So far as tho sugarcane crop is concerned, I consider co-or- 
dination of tho activities now being conducted hy the provinci il departments 
and the central department ostromcly desirable and a con^ttee ot the kind 
proposed by mo will be able to achieve tliis object (Appendix I). I am of the 
opinion that an organisation of tho typo of tho present Board of Agriculture 
should be continued to onahio scientific workers to moot together, to exchange 
ideas, to compare oacli other’s oxpenonccs and to discuss programincs of w orh. 
Tins a ill hi c.ik doam tho isolation of tho workers in tho Frovinccs and bo to Uo 
good of all. This body should however hnio nothing to do with adiiunis- 
tiatno questions or queshons ot policy. 

» 

(b) 1 consider that for crops like sugaro.suc, wheat, tobacco and rico which 
are common to more Fros'inces than ono it is dcsiTablo that the central de- 
portment should have a strong staff of specialists whose a’idor knowledge and 
o'siicrionce can bo drawn upon by tho Provinces and whbn an urgent or 
Eoiious piohicm arises in any Frovincm in connection with these crops, their 
SCI Tices should he made availnblo to the Prorinco in a spirit of co-operation. 
These speci.ilists of ihe central dcpartincnt should have no authority what- 
sooi or over the olficers of tho local department nor should they be allowed to 
crlticibo or p.iss any rom.arks on llie work of an oOiccr in a Piosinco unless 
tho local Director of Agncullnro desires them to do so. 

(t) Since the institution of the Deforms the Agiicultural Dopaitments nro 
dos oting increasing attention to the propaganda and demonstration side and 
are thus becoming more and inoro known to actual cultivators. But I would 
also like more work to bo dono on the research side ns lesenrcli is the foniida- 
tion of all dcmonstrnticni in that it provides material for demonstration. 
When tho obvious improvomonts which have not required long detailed scienti- 
fic insestigatioii have been taken up by cultivators, tho departments should 
have other impiovemouts icady to hand for piopngation among tho agncul- 
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■tuHsts. I >aUo consider tknt a liaison officer should osisb to work between 
the jresearoli side Mid the demonstration side in each crop. 

(c) (it) Speaking of the part in which my main activities lie 1 may say 
that on the metre gauge lines tlio train service so far as passenger traffic is 
concerned is so sloiv that I calcnlato some weeks of my active service imvc 
been nasted on their system in journeys. Tlio railway company in the uLite 
sugar tract tries to meet tho roquiremeiits of cane factories by running spcoial 
canc trains, but tho trucks arc not of a good pattern or inodoni. Suvcisl 
branch lines can be opened in Gorakhpur district and in hiortli Bihar a huh 
will pass through the cane aiea and while being successful from a lewnuo 
point of view nil] help the white sugar industry by providing cheap and quitk 
transport of cano to sugar iaclorics in tins tract. 

In Assam in tho Brahinnpntrn Valley where good thick cane can be gtown, 
it IS tho absonco of railways and good pucca roads and bridges that is liauipci - 
ing the dovelopinout of the tract. One faetoiy that was put up theio had to be 
closed down and another proposition had to he hold over for want ot proper 
communications in tlint part. 

Qur.STioK 5, — (a) Sugaicnne is a crop which requires coiisidcrahlo capital 
ftho cost ol cultivation ranging from Its, 75 per acio in Bihar to Its. 650 in 
the Deccan camil irrigated areas). ^Thoiovor possible, arrangements should 
he made thiough co-operative credit sooiotics to financo sugarcane growora to 
enable them to obtain healthy Fcodcttno of approved varieties and to purcliose 
oil-cakes and artificial manures. To eunblo them to pui chase good cano crush- 
ing mills, loons should bo made by eo-operativo institutions providing such 
credit. Dev clopnicnt of healthy, energetip, really useful co-operative societies 
in the white sugar tract in Northern India is a great dosidoratum and the 
sooner some vigoious action is takon in this line, tho better for tho sugarcane 
cultivators, tho sugar industiy and for tho country ns a whole, sinco with 
increased production of cano ns tho result of bettor manuring and impioved 
cultivation and bettor nppUnneos tor crnsliing tho cano tbo sum total of 
India’s n'cnlth will incrcaso. 

Question 7.— (a) Tho development of tho sugar industry in India has been 
considerably handicapped by tho oscessivoly small holdings of cultivators. It 
is not possible to obtain in ono contimious block a sufficiently large area to 
meet tho needs of a sugar factory. 

Question 8. — (a) I consider that in tho white sugar tract in North India, 
there is loom for providing irrigation supplies from rivers. 1 have found 
from exporienee that three irrigations given to tho cano crop in tho hot 
weathor in this part mnko a considerable dilTctcnco to tho yield of tho crop, 
lu all cases before introducing irrigation schomos agricultural exports should 
he consulted and oil such schemes should be properly designed. I am also 
•of tho opinion that tho sotting up of pumping installations in tho white sugar 
tract on tho hanks of rivois and sti earns which do not dry up in tho hot 
weather requires to be closely studied ns, nt present, much of tbo wntor in 
tlicso rivers remains unutilised. 

Question 30. — (a) In my opinion Jndi.» sliould mnko greater use of the 
vaiious oil-cakes, fish manure and snlphnio of ammonia produced within tho 
country. For the sug.irenne ciop whicli requires from 75 to 360 lbs. of 
lutrogcn per aoro special manure depots should be opened by t!ie Co-oporntive 
Department in thoso tracks whore pin making is tho i ulo, and by sugni fac- 
toijcs where they obtain thoir supplies from guaiantced growers of cano. Co- 
operative maiiuio depots should buy and liuld manures as tho liso in tho piice 
of oil-rakc is very marked iit the conimoni'omeiit of tho pl.uiiiiig sonson. As 
in Formosa, sugar factories should undertake to distribuie artilin.il loitilisois 
to tho cano suppliers and locovcr tho actual cost pfiis a sumll into of iiiteiost 
nt tho time the cultivator brings his cime to the factory. 

(In I'’oi mosa companies now' give innnuro fieo iiisiend of paying bonuses to 
growers, This method might ultimately be intiodueed.) 

I linv'O nlwaj's iccommonded the use of sulphate of aimnonia, nitrate of 
soda, castor and otlier cakes among sugarcane groweis in thp white sugar tract 
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and ns a result of my efforts the British Snlphaie of Ammonia X'oderation 
Ltd., hare opened a depot at Muzaffnrpur and 1 am now endenrotiring to 
get the Chilean Nitrate Committee to do likewise. I hare also induced 
some of the factories to demonstrate the advantages of applying sulphate of 
ammonia and nitrate of soda on the cultirators’ own lands and these, alien 
found successful, are sure to be copied by other cultivators in the neighbour- 
hood. 

Fiom experiments I have found that nitrate of soda is a good manure for 
forcing the cane crop for seed and sulphate of ammonia a good manure ns a 
top dressing and the use of these fertilisers is increasing. 

Questio-n 12.— (i) In this part of India where cane is grown without irri- 
gation, deeper ploughing is to be recommended so tbot the cane setts may- 
hare snlHcicnt moisture for germination and the cane crop may be better 
able to withstand high winds. The present implements do not ensure this 
deep ploughing and a satisfactory improvement on the de^hi plough icquircs 
to be more generally adopted. 

(it) Cane should not be planted on the same land at sliort intervals as it 
is nn oxliausting crop. The butiable rotation for cane in this part is as- 
under: — 


(1) Cane — ^Ist year. 

(2) Maire in the lains. 

(3) Oats in rabi. 

(4) Green crop in the rains to be turned in. 
(6) Fallow in rabi. 

(6) Cane again— 4th year. 


^ 2iid year. 


1 3rd year. 


As the soil in this pait of India is said to bo dciic-ient in phosphoric acid,, 
an application of superphosphato at the time of turning in the green crop 
is very desirable. 

Qctstion 13.— (t) Under the Gorcnimont of India’s Destructive Insects 
and Fests’ Act, the importation of canc from countries having serious fungu» 
diseases or insects pests is altogether prohibited or allowed under certain 
safeguards. Within the country there is no co-operation among cane growers 
as they are not aware of the causes which spread fungoid and insect pests. 
Selection of setts hefoie planting so as to reject diseased material or canes 
uhich have been attacked by borers is not general and the Sugar Bureau is 
adiocating sett solcotion. Bed rot and mosaic arc among the principal 
diseases and much useful work can he done hy itineiant staff under the guid- 
ance of specialists in ciop diseases. 

IVlute ants and borers do a considerable amount of damage, A special 
Dntomologist to study these pests and to devise practical measures of ooiitool 
is nn urgent necessity. More propagandist staff is also required to biing 
home to cultiiators the enormous loss they suffer fiom the neglect of ordinary 
precautions in the case of those diseases and insect pests which hare already 
been sufficiently studied. 

Qcpsrtov 14. — Foreign implements aro costly and in villages uhero facili- 
ties lor repairs nre non-e-sistenl, they should not ordinarily be recommended. 
In my opinion, improvements in implements should be on tlie linos of making 
the^desiied nlteiations in the ovisting ones. The implements should not be 
heavy, olheiwise tbo_ draught cattle wUl not he able to pull them. The price 
also should he well within the means of cultivators. Tractors are good enough 
for fairly large growers but ns the majority aie small cultivators, work should 
be concentrated on meeting their requiicments. Horse hoes are very usefal 
for iiitcrtillnge and do the work cheaply as compared with manual labour and 
the i^ugar Bureau is advocating their use. 

Qdfsiiov Id — (e) Here I hold strong views. Hie backbone of India is 
ngiiciiltmo To make it popular among the zamindars and higher classes it 
must bo made fashionable. 
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The strength of English ngricnltnrc lies in the fact that every perbon of 
ircnl iinportance in England ironi the King doirnirards is a farmer and is 
inteicstcd in fanning and stock. The same cannot be said at present in 
India, The obvious nciliod of making agriculture popular is to use the 
Honours List to this end. Every year honours are given for all maimer of 
things to all kind<< of people. Enrely if over are they given to a man heonuso 
Sie is doing his best to improve his land and the conditions of his tonnnti 7 
or the ngncultnrc of his estate. In short, rarely are they given for tho one 
thing irhich is the foundation of India. 

I thinh we should begin at the top. If the Viceroy had a farm for high 
class cattle and exhibited them, grew decent crops and helped to bhotr tliat ho 
iras dircctl.v interested, it u'ould givo a direct fillip. Indian States irould 
show remarkable improvement if guns and seed farms vero correlated. Until 
it is definitelj* shown by some such means that tho highest in the laud are 
interested, I am convinced tho landlords and upper classes will maintain their 
present attitude of practical indiiference. 

I am also of opinion that tho failure in so many cases of znmindnrs and 
•the landed classes to realise the obligations to their tenantry that their 
position ontails is holding hook agricultural development. A zamindar^ con 
assist his tenantry and imiiroro conditions on his estate.s to a consider- 
ahlo degree if only it can be brought homo to him that it is his duty as a 
'landlord. 

Qofstion 17. — (c) Sugar-making can be carried on only in largo size fne- 
iorics. As these factories will have to l»o located in the cane district in order 
to he successful they will provide a subsidiary source of income to families 
linving idle labour. There is room for a large number of factories in Nortborn 
India but they cannot bo put up so long as suiBciont inducement is not offered 
to capitalists by guarnnloeing them against loss in the first ten years of tho 
oxistenoo of tlio factory. Other countries ns far ahead and no are wanting 
in slullod men and technical experience. 

U«r-mnldng winch is a subsidiary industry so for ns ogriculturists are con- 
coinod IS wasteful as conducted at present. Tho Indian ryot combines tho 
finictious of both producer of raw material and manufacturer of a finished 
product and on account of bis inelHoioncy loses a great portion of his profits, 
■ffi/r-making is therofore not to ho recommended ns a subsidiary moans of 
omployment. Only such occupations ns are best done by hand labour and 
which do not require skilled supervision of an order not possessed by an agri- 
eiilturist should bo considered as srorthy of recommendation. 

Qitfstiox 20.— (a), (l»), and (c) The sugarcane crop is worked up into tiro 
-principal products, pu? and sugar. Oxir is of two qualities, (1) for direct 
human consumption and (2) the inferior grade fit only for refining. As re- 
gards good gvr, the cultivator sells it to a middleman or soils it through n 
iiroker. The ignorant cultivator is very often cheated both in weighment 
and in price ofFcrod. Very often he has iakoii an advance of tiie money to 
enable him to grow the crop and ho cannot hold his gvr for a rise in the 
market nor risk keeping it through tho rains. Co-operative pur sale societies 
(Can do a lot df good here, I will givo an cxaniplo. In tho Kirn Canal area of 
tho Deccan, whore high class eating piir is raanufactured, tho cultivatois wore 
not receiving tlie proper piico when selling through brokois in Bnramati. 
It was when n co-opcrativo pPr depot was opened b.y the Uomb.sy Central Co- 
operative Bank and when regular auctions wore instituted whicb weic widely 
advertised tli.at the cultivators began to get tho real value for their product 
and the dep6t has boon a great success. Vork on similar lines might bo 
institnted in important piir centres lik“ Annkapallo, Meorut, etc. "Wliero in- 
ferior gw is sold for refining, the competition of several refineries wliieh 
are now working ensures a tcnsonablo price in largo centres like Siswa Bazar 
and Ghiiglili. But what I would like to soo is somo ariangOinonl to enable 
the ryots to hold up their produce when the market is rising so as to pril it 
to the best advantage. -It present they Undoubtedly sacrifice most of their 
profit to ilic middleman. 


Mr. Wjnno Sayer. 



176 


/ 

/ 


_ iLS regards trhito sugar mnnufactuted bj’ Indian lactorics, this sugar innks 
mth 34 D. S. and the chief markets are Cawnpero and Amritsar. All sugar 
IS sold t. o. r. Cairnporo. This sugar is mostly consumed in Rajputnnn and 
Central India and the Punjab. In Java and Idauriiius it is an association or 
syndicate of 90 per cent of the mills that effects the sale and not each fao> 
toiy indiridiinlly. Here there is no such united organisation, and factoriea 
having limited godown space are obliged to dispose of their sugar as soon as 
they can for financial and other reasons. The Commission will got useful 
information on this point fiom the Indian Sugar Producers’ A^ociation, 
Cnwnpore. 

As regards deaht sugar manufactured from date palm in Bengal, the price 
of which IB artificial ns it is based not on sucrose value but on enste prejudice, 
the principal market is Calcutta nhoro Hindu merchants, hlarwaris and or' 
thodox people, buy it. I)obon date sugar was soiling nt Bs. 25 and Bs. 22^ 
per mnund in the 1st week of February and March, 1025, when Java sugar 
was selling nt Rs. 12-7 and Es. 12-5 per mnund. 

As regards sugar made by kliandaatiea in the United Provinces, the price 
as in the above enso is purely based on religious sentiment and it sells in local 
markets nt a price much above its intrinsic value. The price of detht sugar 
in Cau'npore in the Inst week of Mardi, 1025, was Bs. 25 to Bs. 26 per mnund 
when Java sugar was soiling in the same market for Bs. lS-8 per mnund. 
In the Inst week of hlnrch. 1020, while Java white sugar was selling in Cairn- 
pore nt Bs. 12-6, deiht sugni was soiling at Bs. 18 to Bs. 23 per mnund. 

(d) As tho importers of foreign sugar into India and monufaotnrcrs of 
white sugar in India were found to be not adequately informed regarding the 
state of tho sugar orop in tlio world, the total supplies available, world’s con- 
sumption and factors affecting production and consumption in any sin^o 
year, I instituted a system of getting by cable reports regarding the condition 
of tho world’s eiops and price quotations from importaut sugar markets snob 
ns New York, London, and Soembaya and supplementing these by weekly- 
market icviews and statistics likely to be useful to those cleiiHng in stipr- 
Mombors from Bombay, Calcutta, Earachi, Cawnpore, Modrns readily joined 
and they have found tho sorvico of gieat benefit to them. Hio whole cost is 
borne by the members wbo paiticipaio in the scliomc. Consumers are also 
benefited as unduo fluctuations in prices b.'ised on wild rumours oro effective!} 
squashed bs this means. The popularity of this sorvico has led two pris ate 
agencies to greatly improio the natnio of their newt supply and as private 
enterprise is always able to do things better and more cheaply than a State 
department bound down by rules and regulations, the present sorvico bnung 
done the woik of a pioneer in this line, it may ultimately bo unnecessary for 
the Sugar Bureau to continuo it. 

I think similar cnblo services can usefully bo started for crops like wheat 
and oil-seeds. In fact I was asked by soicral mei chants in Karachi during 
my last visit to start such a service and I had to inform them that my time 
was fully occupied with sugar. I referred them to tho Government of India 
in tho Coinmcrco Bopartment. 

Qusstiom 21. — Tile existing oustems duty on imported sugar is Bs. 4-8 
per cwt. of sugar 23 B. S. and above and Bs, 4 per oih, of sugar 22 B. 8. and 
below. Tlio duty is avowedly foi revenue purposes, tho Government not 
hni iitg roiumittod themselves to any statement that they were going to pio- 
toot Baep* in this way. Sugar manufactured by modern iaciorics and ro- 
finories in India is not osported in an; appreciable quantity as tho produc- 
tion is luidly 100,000 tons which is not sufficient for India’s rcquiromenis. 
The casting import duties^ do not adversely affect tho interests of the culti- 
vators as without siioli duties the pui industry would ho severely threatened 
by cheap Java sugar. As sugar was selling at Rs. 38 per maund in August, 
1920, the consumers have no loasonable complaint to make logaiding the 
burden of this duty as the price has fallen to Bs. 13 per maund and the con- 
sumers of foreign refined sugar are thooo upper and middle classes who can 
nitord it. Further, tho imports of sugar arc steadily rising which piovca 
icady consumption. 

Mr. IVynne Sayer. 
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QncsnoK 23. — I boliwe tliat the spread of primary education in rural- 
areas, hovrovor defective it may be, nill bo to tho good of the community, as n 
Icnowledge of nrltlimotic lion ever slight and tlie capacity to road and write 
will prevent tho ryots of tho future being cheated and defrauded in weights,, 
measures, prices, payments tor interest, etc. Thot in itself will lead to am 
amelioration of their condition to seme extend. 


Sir. SVynno Snyer. 
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APPENDIX I. 

J propose that in view of tho importanco of tlio tngarcaiio crop in tho 
rurnl economy of Iiidin and tlio heavy imports of oi’or 700,000 tons of foreign 
sugar valued at longlily 15 croies of rupees, which imports can be met from 
the increased production in the country if «cll directed and sustained efforts 
are made to improio tho industry, tho work on tho sugarcane ciop and sugar 
manufacture should ho placed on a proper and permanent footing. As the 
'Gorerninent of India hnic hitherto been unable to carry out the major tc~ 
commendations of the Indian Sugar Committee and it docs not seem likely 
that they will ho able to find funds for those recommendations in the near 
future I am submitting these comparatively modest proposals to ensnre that 
<1) tho interests of small cane oultivators as regards improicd varieties, proper 
manuring, right type of rniio milts suitable for their requirements, improved 
furnaces and pans may bo mot, (3) tlio interests of the nhito sugar manufac- 
turing industry may bo looked after and (3) the required provision for a high 
grade technical education m sugar innnnfacture may be made in this country. 

Scsidcs maintaining and making permanent tho work being done by tho 
Sugar llureau at Fiisa and the Cano Breeding SUition at Coimbatore, it is 
necessary to provide immediately ono Imperial farm on the western border 
of the United Proi inccs and tho eastern portion of tho Funjab somowhere near 
Knrnal or Meerut, and ono in the canal-irrigntcd tracts of tho Deccan. 
These farms should each be of roughly 300 acres. Mere improrul varieties from 
Coimbatore and abroad will ho t^ted, tho proper system of planting enno, 
innnurial treatment, water requirements, etc., will ho studied. The cost of 
acquisition of land may ho placed at 1 lakh in each enso ; buildings including 
residences for staff Us. 1,50,000 and equipment Bs. 60, 000 for the two farms. 
Thus tho non-rccumng charge on account of these two forms will be Us. 4 
lakhs. 

Tho recurring charge may bo placed at Rs. 13,500 for each farm esclnsivo 
of the cost in respect of pay of the subordinate staff which will bo another 
Rs. 7,500 per niinura or Rs. 40,000 in all for tlio two faniis. Both these farms 
will bo suporrisod by tho Secretary, Sugar Bureau. Tlicso farms will iirovido 
facilities to the Goremmont Sngnrcano Expert to make ohserrntions on tho 
behaviour of his canes, etc., which he at present locks. There should bo a 
Technologist attachod to the Bureau whoso salary will cost, say, Rs. 30,000 
a year (Rs. 16,000 will ho required for fittings for his laboratory, a non- 
fccuiring grant), tho cost of a Hoad Chemist under him and tho establish- 
ment may bo put down at Rs. 10,000 a year while Rs. 6,000 a year will do for 
contingencies. A Sugar Engineer is also urgently loqiiired, tho annual tost 
■of whoso salary will bo Rs. 15,000, Rs. 10,(X)0 may ho provided for his staff and 
estahlishiiicnt (and Rs. 20,000 for plant, otc., a non-rccuning giant) and 
Rs. 6,000 for miscellaneous ovpenses. 

A Sugni Boiler or Factory Operator should also ho recruited to work the 
small sugar factory mcntioiiod below. His annual salary will he Bs, 12,000; 
his subordinate and technical staff, etc.,- will cosi annually Bs. JO, 000. For 
contingencies wo may pronde Rs. 5,000. There should ho a small model fne- 
.toiy attadied to ono of these farms and it may ho estimated to cost £10,000 
(it can be entirely manufactured in India). The annual reournng ohaigo 
in connection with this factory may he estimated at Rs. 15,000. Cano for the 
factory will be piovided by tho farm. Tlie Technolopst, the Engineer and 
the Factory Opeiator will conduct their experiments in this fnctoiy. IVlien 
these exports are recruited, high class technical oducatioii in sngai inanu- 
factnro cun ho staitod which will supply n long folt want in India. 

Apart fiom problems worked out in the factory these experts will study 
the various piohlems connected trith ffiir manufacture, cniic-crushing in 
tmall bullock driven mills, small powci -driven mills, impreied funiaces and 
tho right typo of pans. 
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All this work should be under the contiol of an All-Iiidia Comraitteo con- 
stituted as under: 

The Agricultural Adviser to tho Government of India. 

The Government Sugarcane Expert. 

Director of Apiculture of each Province or an oflicer deputed by each 
Province in his stead. 

The Secretarj', Sugar Buieau (ex-officio Secretary). 

Representative of tho inauufactnring industry. 

Non-oilicinl interested in sugarcane grou'ing. 

Member of the trade. 

This Committee will meet nt least tiricc n 3 ’ear to examine the nork done 
and in propcss and lay down lines oi work. Tho cost ot the travelling allow- 
ance and incidental e\pcnses may lio put doun nt Ks. 15,000 n year. This 
body mil control expenditure and be diicctly under the Govoinnicnt ol India. 
Its function as regards the Provinces will be on the s.ime lines as those of the 
Indian Cotton Committee. 

The cost oi my proposals is ns follous: — 


Seem ring. 


Sugar Buienii .... 

Coimbatoic Bleeding Station 
2 Faiiiis .... 

1 Model inctoiy working expenses 
1 Technologist 

Staff 

Contingencies 
Sugar Engineer 

Staff 

Miscellaneous .... 

Sugar Boiler .... 

Stoff 

Oontingoiicies . . 

Mcotiiiga of tho Sugar Committee 


Rs. 

46.000 

70.000 

40.000 

15.000 

30.000 

10.000 
6,000 

16,000 

10,000 

6,000 

12,000 

10,000 

6,000 

16,000 


2,87,000 


Non-recurring. 


Rs. 

Jlodel factory 1,50,000 

Plant for Sugar Engineer 20,000 

Cost of land for two farms .... 2.00,000 

Buildings on iarins and residences . . . 3,60.000 

Equipment for farms ...... 60,000 

Laboratory for the Technologist .... 15,000 


5,86,000 


A capital cost of less than Rs. 0 lakhs is not at nil n formidable figure 
tor the Government of India; while against tho rcciiiiing cost of less than 
Rs. 3 lakhs, n net roveiiue ol not less than Rs. 60,000 may bo anticipated, 
as fees uill be charged to students undergoing training and for visits paid 
by oxiierts to private taotorics at tho request of the management coneerned. 
As tiie Government of India already spend over n lakh of rupees annually on 
the Coimbatore Cone Breeding Station and tho Sugar Bureau at Piiso, the 
net extra recurring cost involved is only Rs. Inklis a year which can noil 
be incun'od by the Governiiloiit as cane is a crop uhiob is in most Provinces 
difficult to replace it it |iovcs unromUncr.ativa. 

Mr. Wjnno Sayor. 



Ajfca (in aci^es) under Sugafcane cultivation in India during the last five years. 
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Oral Evitfance. 

A.1C05. The Chahmnn : SFr. yon arc Sficrotnrj* of the SugCT 

J3uM‘nu?7— Yes, 

^.ICOG. Yon 1m\c proridetl ilic Commission ivith n note of the ovidonro 
that you wish to give. Do you wish to iiinko any itaforaont of n general 
character nt thn> stage? — ^Xo. 

A.lCOr. Would jou give tho Commission ii short acrntint of your own 
training ond^pnst nppnintments? — tamo out here ns Attsistanl to the Agii- 
cuUuial Adviser hi 1914. T held that post until 1919 when I was appointed 
Serrotary, Sugar llurenu. After timt f won on the Bugnr Committee n« n 
Alomltcr during 1019-20 and then I leverted ns Sfcretary, Sugar Bureau, 
which post I am at present holding. 

A.ICOS. What is jour view nhout (be suitability of (he bit-e at I’lisn for 
this btntioii? — <\dmirahle4 

A.ICOS). Do JOU think that Ihe oompnrjiUrc innccc«Mhilily of the district 
ib really any li.arf— -The iiidtihlry is here and there h no bar nt all, and 
tlicrofore the inaieessihiliij does not liave to bo got over. 

A. lino. That is so far as btigar is concerned? — Ye*-. 

A.1011. Are you Mtlisfied with the iiiteriinl orgnnibntion nt Piisa? — As 
regal ds the sugar work? 

A. 1012 In regntd to stigat work, and also we should like to he.ir any 
tiewB you may have on tho oigaiiis,stion of other branches? — No, 1 am not 
W’e have been loft on » (Niiporary basis for now B years. I llnnk tbnl ii it 
high time that sometliing ahouhl la) done. It is neitliei fair to the woik 
nor to tlio men working on it to bo left on a tomparary basis for (his length 
of time. 

A.HJ13, When yon t-ny * wc,* do you mean tho Sugar Burenii?~yes. I 
also rehr to flie (joiinhiitoio Station which 1ms only Just been made penun- 
neni. 

A.1014. Are you *ntibficd with tho arrangements nreording to which tho 
breeding of bOgarciUie Ib carried on nt Coimh.itoro while the head oud ecniro 
of tho orgnliinatinn is here?— Ycs. The breeding must go on at roinilmlore; 
you niiiioi take it nnjwhere else, nnd the head and centre of the organisation “ 
must be whore tho imlubtry it* lieeausn in my opinion the ullimnle end of (/wr 
w'ill be white hwgar and tin-. w’iJI be ilm et-iitrc of it nil. 

A.lGlu, Dow about your loueb with the Provinces? Are yon batisfied with 
that? — Quito; there are no diOicuHics at all. 

A.ICIQ, Hns ,anj thing been done for the sugar fudn-.lry in Madras?— Wo 
have just appointed a tliirk enue espeit. I do not know whetliiw ho will 
bt able to do very murli for Madras where evotie r nnes pan bo impoited from 
oilier places like llawnii. M,v own iropiesdon is ibnt the man bliould liave 
been iccniited fiom a idaeo like Hawaii wliete (hoy ha\o bad ovporieiuc of 
the tbitk pane indiistrj and bo (lion would linvo brought S'nhinble knowledge 
and exj<erlenr« to bear on tlm bulijcetj whereas wo have taken a (oiujinra- 
ttvcly inw' man with no knotvledgo outside India and wo hate eonsidcrnbly 
crippled the industry, 

A.1017. liase joo jourseff over bien to Java? — I went ns a member 
of the Sugar Oommittee. 

A.lCl'*, Do you think that was of ndvnninpe to jou in your present imsi- 
tioii?— Dii.linell.v, 1 also iliink the Government Sugaipane Kspeil iliouhl 
bo sent and furllp'r tlmi everj mun who lina much to do with hug.ir sliould 
g('t a I'hiiiico of seeing a highly darelopetl indmirj' lik(« tlmt. 

A, 1(119. Tlmi JOU difficulty in getting inwaission and tho iieeei<„uij« jinan- 
eial prorif-ion for these' journeys? — ^The Government of India nt fitst dis. 
approved of my wiggestion that tite Coinmittoo slioiiM go to Java, but it wna 
urged on tl»em and they gave way and wo wmo allowed to go, 

Mr, Wynne Snj'or, 
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A.1G20. Are jo« BntiEflud, on tlio \rlio1c, nitli tlio ndncvcincnts of jour 
spctioii in poimlnrisini; iiuprorcd rnripticB of cnnoP— I tliink considorinp tho 
small (-taff ac linvo and tlio fact that hcing on n tompornry basis no have no 
possible means of retaining that staff no havo done tlio utmost that is 
possible. 

A.lC'Jl, lln\o you had any scl-backsF Ify set-barks 1 mean oilier dis- 
*ricts having oiico adopted your jinproved varieties and then discarding tlicm? 
—None. 

A 1C22, Are tho outlooks rcspoctivoly of the grower mid the factory in 
tine at tins monicntf — No, I do not think they over will bo. 

A.1023. Will jon describe tho difliciiltyf — Tho difficulty is duo to the fact 
tliiit <!0 long ns tho fnelorj and the grower are both imlopendont units the 
groncr iintnrally leans tonards tho hoariest quality of cane that ho can grow 
because he is paid on tho maundngo basb. In n country hko India where tba 
ordinary grower is an uneducated man you cannot possibly pay him on a 
biirroso basis ns is done in other countries. 

.\.lG2f. Wily IS it not possible to pay tho grower on n sucrose basis? — 
liecaiise, he is not able to tiiidcrstand even now tho weights and measures 
at the railway stations, if he only widorslood the difference and wore paid 
on tho suero'.p basis ho would be all right, otlierwiso there is the danger of 
cheating. But tlio grower can ho given a premium ns is done by one group 
of factories for betfer quality cones having more sucrose. 

A.lb25. It is a good ]ioint for primary education?— Yes. The mill wants 
the highest possible amnuiit of sugar from the cane. But tho grower is natu- 
rally on the look out for an inereasod tonnage and therefore I have to con- 
stantly keep my eyes open to sec that no had cane creeps into the independent 
cultivation hero; that nonld he a disaster from tho will point of view if it 
wero gonornlly grown. 

A.IC2G. The difference in yield per acio in India on the average as com- 
pared witli the yield per aoio in some other countries is stry striking, is it 
not?— Yes. 

A.1G27. Is it due to any inherent defects in tim soil or climate of India?— 
It is duo to the fart that the cano industry of Indio is concentrated in a sub- 
tropiral part and is not a specialised industry. In tlioso countries where you 
, get onoimous yicldb cane is grown in a tropical climate and is a siiccialiscd 
cuKivalcd ciop grown on modern molliods, by proper monuring and pioper 
scientific treatment. 

A.IGJ3. In your view tticro is no icavon wh>’ the yield in India should 
not bo as high as if is in other countries? — I think we have proved in this 
district that Iho jircscnl yields can bo ron>.iderably improved. 

A.1C29. Does that answer appl.v hoih to wet and dry cultivation? — So far 
our cliiof work has been dona on siniiilgated land. Illy cvporionco however 
is that once you havo had tlin cxperiomc of uiiirrigated land, and then yon 
apply It to irrigated land you could get a tremendous incre.iso in yield, * 

A.1G30. You said that in your view the present market for pui in Indio 
will uUiinntely develop into a white siigai lanrketf — Yes, 

A.1031. Is the i/ur market at the moment a stable and iised market or 
is it liablo to give way to sugar when tho piiec of pur is higher m proportion 
to sugar? — As far a<- I ,sm able to see, theic is no connection whatever be- « 
tween tiicm. I havo a senes ol charts with me in ray office which, if f had 
only had the time this moiiiing to show yon. would have convinced yon of 
mv opinion, Fiom tlio-e ehaits yon vnll see that when the price of' sugar 
goes up that of OHJ docs not ncccsssrily Tbo in the same proportion but in ' 
some (OSes shows n foil. 

A.1C32. Does tho consumption not tend to lisc in pur and to fall at tlio 
same time in the case of sugar? — No, tho eonsutuption is not necessarily 
checked in that manner. V’hoii pui is cheap_ and plentiful, it has some effect 
on consmiiption of siigai hut it is not apprecinhlo. Tho gtti market is purely 
.1 lix-il inaikct. Tho diltoreiico in prices in vaiious places is such that I 
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mysolf think that with pioper organisation gur could be produced and sold 
at a profit. 

A.1C33. From your own experience do you think the gur market will 
develop into a sugar market? — Oommunications are improving everpvhore 
in India, and nearly everybody has started to drink tea. The result is that 
cheap sugar can bo got everywhere now. The consumption of whito sugar is 
steadily increasing and it dees not appear to mo that gur, which is already 
based on n prico whioh is far above the sucrose ratio, can cairy on. It will 
ultimately be replaced by whito sugar. I have now enquired whether it 
would be possible to take uhite sugar and molasses and make gur, and whether 
the component parts of gur could be bought from the outside market, and 
we are awaiting the result of the experiment. 

A.1634. Now, coming to your note. Would you like to see the full recom- 
mendations of the Sugar Committee put into force? — ^I should like the chief 
recommendations put into force. But it should be remembered that they 
were based on rather too high a financial cost; they wore too expensive. 

A.1635. You think that good results can bo obtained with less money? — 
Yes. I have put up a note embodying my suggestions. 

A.1C38. 1 only wanted to give you the opportunity of traversing any of 
the recommendations of the Sugar Committoo if you wished to do so? — ^I have 
dealt with the matter in my note. 

A, 1637. On page 172 you are talking about certain failures to persuade 
the cultivators to adopt the improved varieties of cane. What failures have 
you in your view which go to show that Government crop yields have been so 
far above anything that the ryot could achieve, that disappointment has 
resulted and confidonco has been lost? Do you suggest that in demonstrating 
implored cane the demonstration should be corned out on the scale and 
with the means ovailable for the ryot; is that the idea? — I consider that the 
doiuonstration should be carried out first of nil on the fields of a man who 
is a fairly big groiver. To begin with, we should not go near the actual ryot. 
The demonstration should be done on the fiold of o man who is a fairly good 
cultivator and it should bo done with the implements that he can use. We 
used to plant half the cane and then make his men and his bullocks do the 
rest. Then ho was convinced that it was perfectly possible for him to do it. 

A.1638. I misunderstood your note. I see what you moon is _that the 
cultivator has adopted the U'op and through faulty cultivation has not attain- 
ed good results? — ^If you go straight to the cultivator, my impression is that 
ho becomes suspicious. He will copy from his next door neighbour far more 
leadily than ho will copy from you directly. 

A.1C39. On page 173 you suggest that in India, as in Formosa, " sugar 
factories should uudoitake to distribute artificial fertilisers to tlie cane sup- 
pliers and recover the actual cost plus a small rato of interest at the time the , 
cultivator brings his cane to the factory.” Are you thinldng there of a 
group of growers organised co-operatively with the factories as their centre? 
— ^I am thinking of small ryots, who supply their cane to the factory, who 
take an advance from the factory and then bring their cane in. Those men 
will alunys take artificial fertilisers in small quantity and it can bo knocked 
off what is known as their cane account. 

A.1C40. Are the firms which are selling fci'tilisors on a commercial scale 
in touch with the factoiies?— I have put them in touch with every factory 
now, 

A.1G41. Haro they responded ? — ^Yes. 

A,1042. Have they got any agency which is ready to do anything for 
them?— Yes; they have opened a depot already in Muznffarpur, 

A.1G43. You say, “ In Formosa companies now give manure free instead 
of paying bonuses to growers,” ?— They might give a certain amount of money 
as bonus, or instead of giving the man half an anna or more they might give 
Mm so much manure. 
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A,1C44. Is that a Lomis on tho suciosc-contentp — "Sea, but we could jiot 
do it out hero just now, nlthongli this method might ultimately bo introduced. 
Wo have got to get more educated growers before wo can tnlie that step. 

A.164o. Your note will bo piinted and I should like to ask you to turn to 
tho first page of the noto wliich is attached ns an Appendix to your nolo of 
evidence. You saj “ Ilesidcs mniutnining and making permanent the work 
being done by tho Sugar liitrcau at Fuse and the Cano Breeding Station at 
Coimbatoic, it is necessary to pioiido immediately one Imperial farm on the 
a ostein border of tho United Prorintes and tho eastern portion of the 
Punjab ” Do you rofer there to one institutionp — Yes; it should be on tho 
acstern border of the United Provinces and tho eastern portion of tho Punjab; 
it will carry both tlio Provinces. , 

A.1G4G. Have you over considered the pcssibility of organising tho sugar 
industry for tlie purposes of research in tho some way as cotton is organisedP 
— Wo had n proposal that they should subscribe to a cess and start some 
scheme of that description. I think 9a per cent of them have agreed to this 
schomc but tlioie aie a ceitam number of factories ahicb hove not agreed. 
They thought that Goicinmoiit ought to pay tho aholo cost of icseatch and 
that it was not fair to make the factories siihscribo. 

A.1647. Would you yourself favour such a sclicmo if it could be financed P 
— ^I think it is admirably sound. 

■ A.1G4G. In that schome would you attempt to include representatives ol 

the trade : that is to say. representatives of tho sugar manufacturing indiistiy 
and their distributoi-s if they could he represented by a suitable poison ; in 
fact, all persons connected with the sugar industry in this coimtryP — I am 
sorry I do not quite understand your point. Do you mean with regard to 
tho question of this cess> 

A.1G49. I was thinking of tho organisation uliich the cess srill financeP — 
Coitainly. 

A.IGSO. I understand that you has'e a series of graphs dealing with various 
aspects of this problem. Would yon lot us have copies of tho'-eP — Certainly. 

A.1051. Perhaps you could send them to the SecrelaryP — I shall. 

A.10S2. Do you wish to say anytliing about the import dntiesp — ^Theic is, 
of course, at present an import duty on sugar. I think mjsclf that, if it was 
in any rjay possible, some portion of that import duty might he given for 
research, though I Imon alien sro mentioned the matter on the Sugar Com- 
mittee, it was not accepted. I believe that n small portion of it might be- 
given to finance sugar research. The import duty comes to 6 crores and I 
think myself that sugai would stand an extra 4 nunns per buiidrcdn eight on 
the duty. ' 

A.IG^. Sir Henry Zaurenea Jn your later noto* you have mentioned that 
the primaty work, you consider, is to select out a suitable cane or canes for 
■ white sugar making. You have now told us that you are working as much 
as possible in order to improve tho interests of tho cane growerP — Yes. 

A.1654. Prom *his solitary sentence it would appear that you are thinking 
more of the interests of tho factories. Would you like to toll us anything in 
this connection P — It is absolutely impossible, as conditions stand at piesent, to- 
think solely of the interests of the factory. The grower must come first. You 
cannot grow any particular variety of cane in India for any faotoiy unless 
tho glower approves of it. There is no legislation to make the grower take 
it up ; ho can i efuso to take it up. Therefore, the cane must alw ays favour the 
grower to begin with or tho faotoiy w ill get no cane. 

A.1655. Can you toll us whnt proportion of tho cane grown in India is at 
present utilised by factories and what pioportion finds its way into tho market 
direct from the growerP — The factories in India make betireen 70 and SO 
tliousand tons of white sugar diiect from c-ine, including gjir refined in 
modern refineries. 

* Kot printed: Note on tho woik done in the Sugai Bureau, Pusa, pre- 
pnied by Mr. Sa.vcr for the Commission. ' 
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A.IGSC. Sir Ganga Earn : Ilo.v nincli do they make liy ilie direct method 
and hovr much by convertingP — ^TJio direct manufacture of sugar from enne 
is about 40,000 tons, perhaps a little more. The remainder 30,000 tons 
is made from ffur. Tho rest of the cane in India less what is chou'cd, is made 
into avi . • 

A.1G57. Sir Jlenrg Lau'ifncc: What unit of fignic would that represent? 
— ^Thc lemaindor would represent nearly 3 million tons. 

A.1638. So that factories only deni with about 3 per cent of tho total enne 
cultivation in India? — 2 per efent. 

A.16S9. Tour work liere is not limited to tho interests of 2 per cent but 
IS otpially in Uic inteiests of tho other 98 per cent? — ^/Ibsolntely. Our cane 
has been distiibuted in linrraa. T think it is distribiitcd in every Province 
except tho Madras Presidenoy. 

A.ICOO. Gan yoti surmise at ail what area of land is now being rultivntcd 
with Co.213? — ^Bound about hero the area is about 13,000 acres. I have .at 
picbcnt no figures for the other Provinces. 

A. 1661. You cannot form any estimate at all? — Not really. I can get tho 
figures for you. 

A.1C63. 1 think it would be useful to get the pni tfciilais ; could you com- 
inunicalo tlieni later on? — ^Tos, 1 will. 

A.16G3. You have told us that you had visited Java; can you give us any 
infonnation ns to tho conditions under which cane is grown in Java for the 
use of factories there ?“l''actories as n rule have not got their own estate 
under their own ownership; they lease tho land fiom a village, Tho land is 
taken usually through the lieadmnn and comprises Jrd of tho total land of 
that milage. Tho factory takes it over from the village, opens it out for 
planting the cane in trenches, plants the cane, grows the crop, and finally 
returns tho land at tho end to tho village at tho end of tho crop. 

A.1G64. Have the individual holders of tho loud in these villages got tho 
option to give their land for this purpose, or arc they hound by any law to 
do so?— The arrangement is m.idc through the headman of tho village, who 
seems to be nhlo to persuade nil tho other people in tlio sillage to enter into 
this agreemont. 

A.16GS. You think it is done by persuasion and not by legal force? — ^I do 
not think there is any legnl force; it is icnlly by persuasion, though weight 
may be given to <1 by the tiadition of the old forced culture system now 
abandoned. It benefits tho village and financially it benefits tho headman. 

A.ICOG. Have you licntd .shout the conditions in Java published in a book 
by Mr. Kentingo.*’ — road tho book a long time ago. T think it was a report 
oi a tour ho made, 

A.1G67. Perhaps you would look at it and see wlicUier/tho information 
given there is correct? — f Imvo got the Beport of tho Sugar Committco which 
is more recent than that. 

A.1CC3. You think it is not true tliat the cullivatuis are in any way hound 
to supply their cane to tlic factory?— No; it is not tlio cultivators’ cane; it 
is tho factory’s cane. 

A.1C60. They are not hound to supply their land?— 1 do not think that 
they nio legally bound to do so at all. As far as I remoinher, tho nnnngoment 
is made through the headman ; they have got the right of appeal. A Qovorn- 
mont olficor secs to it that the rent paid is fair. 1 think tlio headman 
manages to control the wholo \ ilingo. 

A. 1670. Did jou investigate this point wlion you wore tlicre? — ^Wo carried 
on a considerable amount of ouquirj' about it, but tliero scorned to bo silonce 
whon it enmo to some of those facts. 

A.1071. That would bo verj- natural?— Yes. 

A.1072. Then you state that it is impossible to got a lyot to accept pay- 
ment on a hiicroso basis; arc j;ou acquainted with any factory wlioio it has 
been attempted? — T am neejuainted with tiio factory at Samasii])ur. They 

,Mr. Wynno Saycr. 



188 


attempted to put matters on n sucrose basis with the European planters, but 
there were continual quarrels about it. Tho ryot, whose enno is generally 
bought at tho lailwey station and paid for there, would nerer accept such a 
basis; he would invariably think that ho was being deceived or cheated. 

A. 1673. 1 understood that this basis had been introduced in tho fnctoiy 
at Barnmati?— They have a fairly educated ryot there, and they took the 
cane there on the qiii value. Paying on the suoioso basis would moan analy- 
sing every cait-load oi cane and of paying so much for sucroso over a certain 
percentage. They simply took a sample and calculated the gui value for 
tho amount of cane and paid on that basis. On that basis it became im- 
possible to manufacture sugar. The factory is now shut down. 

The Commission then adjourned till lO-dO a.m, on Tuesday, 11th 
January, 19117. 


APPENDIX. 

Copy of letter yo. SHI, dated Pum, the Sth March 19S7, from irynae 
Sayer, Liq., B.A., Sccietary, Sugar Bureau, Pvsa, to the Joint Secre- 
taries, Itoyal Commission on Agrteuliure, 

1 have the honour to stote that I want tho cess to cover tho sugar work 
of tho Sugar Bureau and its proposed evtonsions ns detailed in my note;* it 
will finance the work of tho Cane Breeding Station and any ostensions. It 
will meet the cost of the Sugar Board and espensos connected tWewith. It 
will finance all work on the entomological, mycological, chemical and other 
sciontiflc sides to bo done on sugar by tho Central Government. It will finance 
aU farms established by_ tho Sugar Board in tho Provinces and will also bo 
available for grants-in-nid of cane work, to the local research and propaganda 
being done in all cane growing Provinces and enable any further work 
requiring funds to bo taken in hand ns occasion arises. 


• Appendix I to " Beplics to tho Questionnaire,” pages 178 and 179. 
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PnEBrxT ; 

Tlio JlAUQorsa op LiNtiinoow, D.L. (Chairman), 


Sir IIiKM BTAVEiiW LAwnr-vcr, 
K.0.8.L 

Sir TnoAUB litinnr.cTO!?, K.B.E., 
O.B. 

Bai Bnhndnr Sir Gakoa Bau, Kt., 
OJ.E., M.V.O. 

Sir James SlAoEtL-nrA, Kt., O.I.K., 
T.as. 

Mr. J, A. 3IADAN, J.O.B. 
m. P. \V. II. Smith. 


Sir. H. OAiiVniT, O.T.E., T.C.S. 
Prolpscor N. GAS'ODEn:. 

J)r. L. K. Uydbr. 

Sir, B, S. Kamat. 

(Joint Sccntarin,) 


Mr. WYNNE SAYER. 

Further Oral Evlifoneo. 

A.107‘1. Sir Jhiiry Xiavrrttre; Could you tdl jnr> nnyUjiuR nliout tlio tourli 
that there in between the exuerimenf'! in Coimlintore nml the work in Upper 
India? Do the OoJmhntoro officer* haw any fncilitie<i for nprendinR their rcsulU 
in Upper India on n jotisrnctory .^cale} — ^Thcro is no orpanisatioM by wliich tho 
Goinibntorc officers cnuAprend their result* in Upper India cxrept tho tourinp 
done by those officers and the tourinp sshieh T do, ^ The need for liaison helwoon 
tlio work in roimhatoie and the work in tho Provinces is, I eonsider, one of tho 
greatest needs at present. I find it i* very rarely that any Dopnty Director 
doinp work on enno in tlio Provinces of Northern India has been to Coinibntoro 
and in eoii‘-cquenoe it is neees'ary to ndsise nnd help n man of that description 
far wore than it would bo if he came down oecn’.ion.ally nnd saw what was poinR 
on. On one oicnsion I toured in a certain Province to emiinino a tite for n 
sugar factory. J examined the silo nnd I recommended Hint they abould, on tlio 
nuioiiiit of water they were alimved, grosv n rortnin cane, T told Ibn man tluvt 
T Mould tend him down this cane or he could obtain it from the neigbbourim; 
ngrieiiltiiral atatiou. He replied that 11ml was nottho cane that the local ngri- 
cnltural station reconimeiided. 1 then went to the local nKricnltiirnl station. 

I discovered that owing to some remon they had got their rnnc.s mixed nnd 
M'erc ndvocnltiig tho distribution of tho (iino I rccommondcil under n diileront 
number. That rounds like n thing vlilcli could bo easily remedied. But if j ou 
arc recommending a cano under tho wrong numhor, and the people gel that 
cane under tho number yon recommend froih niiother place, they got n totally 
difloronl cano nnd tboy do not discover tlioir mtstabo until possibly they put 

II largo nron down nnd incur a big loss. I siispeeted that this enno was nrongly 
numbered owing to a mist.ako oiid w< took the iiecossnrj' steps to get if put 
right. But I nm positive that iiiistnkos like that wo probably occurring every 
day all over the place nnd I consider tlinl all tho officer* who hnvo finythiiig 
to do uilli eaiie nnd cane work should have an eiipoiiiniity of coming intn much 
closer touch svitli Coimhatire. 
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A lG7fi. It tippenrs tlint two things nro necessary, first, that the oflicers of 
the Prorinccs dealing in cane should bo not merely invited bnt ordered to go 
to Coimbatore P — Certainly; J noiild make it part of their job. If they nro 
going to deal specially with cane they should certainly go to tho hcndquniteis 
of cane bleeding In short, they should go anywhere in India where they 
would be likclj to get assistance and further c\pcriciice of the work they are 
nndci taking. 

A.1G76. Do jou suggest that Mr. Vonkatr.iinnn, the Hcscnrcli Officer at 
Coimbatore, actually has to tiavcl through India like a commercial traveller 
snth samples of cniio in his pocket ond put them down m diifeient fields)* — 
His tours in Northern India linio been to a largo extent to show how to grow 
his cane instead of his doing scientific work. I belies e in one year he ti'ascllcd 
at bis own expense, because his travelling allow anio grant was cxhaiisled and 
he felt that he must go loitnd to some of these jilnces. I could not go ond he 
srnnted to see what was going on bccanso bo has felt for ycais, as I Imve, that 
the reputation of Coimbatore rancs was in such slender hands in the north 
oi India that the ennes wero very likely to be absolutely damned, not thioiigli 
nil} fault oil the part of the cane but through tho fault of the people who were 
trying to grow the enno in tho wrong fashion. 

A.1677. You mentioned about cane Co.205. I do not quite understand 
your answer that the growth of the cane might bo a disaster to InctoriesP — 
Co.305 IS a c.ine of a vciy strong type which will grow anywhere. It has how- 
orer a very low sucrose content. _ Now where you have n body of growers 
growing cane on their own responsibility and supplying it to the factory they 
will naturally go all out for a cane whidi is easy to grow ; but it is very low 
ill sucrose content and the factory’ will therefore lose if such enno gets ont into 
general cnitivntion. 

A.1G78. But it is a cane that is of value in certain low-lying tracts? — ^I am 
giving it out to those districts with low-lying tracts and for all lands which 
will not take Co.214, or Co.210 or Co.21S. 

A.1G79. In certain conditions it is of value?— In certain conditions it is of 
•oxtronio value. 

A.IGSO. Now I notice in the Sugar Committee’s Hcporl there was a note 
of dissent by you. Could you toll us anything further of the subsoqufnt results 
on those points in which you dissented some seven years ago*’ — I wiotc that 
note of dissent bconuso I considered thnt no should hove made a definite recom- 
mendation in the Heport for tho licensing of areas. I saw tremble coming in 
Soran, a cane distiiot oyer the river here whore you have factoiies having no 
land of ilieir own. It is always the case in tlio enno area thnt a new factory 
may como along and build near a railway station and proeced to buy cane fiom 
tho district. Now 1 dnro say you know the limit from which cane can bo carted 
to n factory is ten miles and the limit of tho rail haulage is some 80 miles in 
this district. If a factory is cstnblislicd in a place like Snmastipur in a district 
with no competitors round and is willing to pay n fair rate for cane, it is 
interested to see that the enno gioim allround in the district which comes to 
it is of tho best quality; the growers arc also benefited in every way and c.arc 
is taken to sec thnt their seed is pure and tliey get mamircs at a cheap rate. 
But suppose Samnstipur suddenly discovers a new factory put up at the noidi 
station Pnsa Hoad — whicli has a tight to buy cane throughout the Samastipur 
district. Now at once Snmastipur factory would say, " Why should I send my 
taen round to distribute good seed and give facilities for mannro if you base no 
guarantee that tho cane they grow will come to iisP” I forcB.aw that position 
was going to occur in Snian and tlic position is most acute theio to-day. Two 
big lactories lately cicctcd arc doing ovtrenioly bad work due, I think, to tlie 
fact that they’ cannot get enno and to the foct that nobody is now interested 
in the district. I cannot got ray canes distributed except ly myself nor can 
I get facilities foi assisting the ryots through the factoiies because every 
factory answers, “ I do not know to whom to supply this cane.” 

A.lGSl, Sir Ganga Sam ; So you want legislation for it? — ^I would say, if a 
factory is doing perfectly good work, prevent another factory from coming in. 

Mr. "Wynne Sayer. 



A.16S2. Sir Henry Laicrenee : Tott seem to accept the suggestion that legis- 
lation would be required, ft is not necessary, is it, supposing you license the 
factory in a certain area? — ^But how are you going to stop what Is now going 
on, nll'tho factories congregating round a certain aieaP 

A.1683. What you aim at is a form of co-operation botu een a factory and 
the grower which would he of benefit to both the parties? — ^Yes. 

A.1C84. The grow er is to bo assisted in getting good seeds and manure by tlie 
factory** — Yes. There is no difiTioully about tliat. The factories are doing it 
in those areas where we have got control. The only place where I cannot get 
anything done is in the district I referred to, whore the factoi ies are all com- 
peting against each other in the same aioa with no actual control over the cane 
they are trying to get. 

A.I680. And you are quite sure that the interest of the country is con- 
cerned with the greater outturn that is secured by this system and that tlie 
cultivator will not bo damaged by the absence of competition between factories ? 
You know that is the greatest argument against your point? — Imow; but I 
do not see why the cultivator should be damaged. Every factory' will pay a 
fair price for its cane. The small man has always got tlie alternative of selling 
his stuff as gur. The cnltivatois Icnow a good deal about prices now. 
Another point T would like to make is this. When you are attracting caiir 
to a factory you must start at a price wliich you may not be able to maintain. 
The moment you go beloiv the price yon start with, the supply of enne stops. 

A.1G36. I take it that you ndhcio to your note of dissent and consider 
that you aie justified in what yon wrote thoie? — consider that I have been 
fully justified. The evidence you will get from the Indian Sugar Producers' 
Associniion will back me up. 

A.1037. Sir James MacKentia : You have got no support from the Sugar 
Committee? — got no support -nhatover. The idea was that I was interfer- 
ing with the liboity of the individual. 

A.1083. Sir Ganga Bahi ; Aio you quite sure that legislation like that will 
bo passed by the Assembly P — T am not Sure of the Assembly doing anything. 

A.1689. Wio will govern the price? — ^The price is governed by ogreemont 
between all the factories. 

A.1090. Is there .my ngioemont between factories? — ^Tliero are two factories 
working up here under agreement. 

A.1C91. I suppose they pool between thomsolvcs? — ^If I may toll the Chair- 
man T have a witness hero who could give evidence on the subject. Ho is the 
Cane Manager of the Lohnt factory and he n ill bo able to toll you cvcrythiiig. 

A.1G92. J only wanted to toll you that tbere is something intermediate' 
between rofiiicd sugar and gur, what wo call blown sugar. Do you know 
anything about it? — No, 

A.1693. You get it by a more careful troatmont of gur; have you made 
any reseaidi on that?— No 5 T have no staff to do so. 

Recently wo saw it in Madras. Wo had brown sugar for coflee; all the 
Members know that. It is made in my village at the same place where gvr is 
made and they make it very nicely; it is known ns shahltar. I am soriy I did 
not bring a sample with me but I will get it to-day. The reason why they 
do not use the gur is they cannot put it in milk or anything like tliat, 

A.1G94, You might undertake research with legnrd to lefincd sugar of 
a good kind, at the same time showing the people how to make use of the 
superfluous material, because the yield must bo less than the jneld of gur ? — 
Yes, but the price will bo higher. 

A.1G95. T got Rs. 8 instead of Rs, 6 this year; I will send you a sample?— 
I should like to see it. 

A.169G. I think a good solution of the problem in one way would be to 
reduce the consumption of white sugar and induce Indians to taka moio 
bmvn sugar, not in the fom of p«r?— lYliy do .von wish to iisdnco the con- 
sumption of white sugar? 
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A.1697. To meet the home demand b; an indigenous product, thus reduc* 
ing the import from Java, That is a good argument, is it not? — I do not 
think It IS very sound. 

A.1698. 'WhyP — ^Because it is putting toward a process by irhich you cannot 
jnako sugar as cheaply os it can be made in n first class factory. 

A.1699. If you conducted research nith a rieir to improving it by some 
chemical process, I think that would bo a good solution of the problem. I 
suppose yon know that the Java sugar is lefined by means of bone charcoal; 
IS not that right f — Testorday I heard yon say that bones were sent to Jaia 
and that they came haek in the sugar; that gave me ratW n shock. 

A 1700. But is not bone cbaicoal largely used in refining sugar? — ^Bone 
charcoal is used in refining raw sugar. 

A 1701. Sv Thomas Middleton: Have }ou studied the cost of production 
of cane in different parts of Indiap— have collected a lot of figures, hiit I 
cannot say that I have particularly studied the cost of production, because the 
only place where 1 have had the opportunity of doing any nork on the subject 
has been hero, dealing with this dmtrict. 

A. 1702. From the da to you have collected can >ou say whether the cost of 
production per maund vanes widelyp — From the dota in my possession I 
should say that the cost of production per maund of these new cancs vanes 
from 3 to 4 annas. 

A.1703. Hoes that leply refer to Bikor and OrissaP — Yes. 

A.1T04. Does it include Bombay? — ^No, 1 am leferring only to the white 
sugar tract on which we are working beie; I do not include Bombay or 
Madras. 

A.170S. Can you give us any idea of what the cost is in Bombay or Mad- 
ras P — I can certainly give you the figures, but I have not personally made 
any experiments to cboi^ whether those figures are accurate or not. 

A.1706. 'What are the figures whidi yon accept?— I havo a figure for Bom- 
bay of C50 per acre ns the cost of glowing cane. 

A.1707. Sir Ganga Sam : Does that includo tho cost of fertilisersf— I sin- 
xorely hope it includes eveiything, because it is an extraordinarily high 
.figure. 

A.1703. Sir Thomas Middleton : For how mony mounds is that?— That I 
cannot toll you; I should certainly hope tUat^it went up to 40 tons, I have 
a figure which was given me when I was lost in Bombay; tho cane that came 
into tho factory thoro cost lOi to 11 annas per maund. 

A.1709, Than in Madras what figuie have you youiself accoptedP— I cannot 
give you the Madras figure; I can get it for you, 

A.1710. No, not unless it is a figure which yon yourself hove used?— I 
have given it to people, but I have not verified it; I have done no experiments 
verifying it, 

A.1711. Tou speak of the use of nitrate of soda in connection with the 
production of seed cane? — Yes. 

A.1712. Cone setts 1 think?— No, seed cane; that is to say, cane which is 
going to be used for seed as apart from mill caue. 

A.1713, That is what I intended to indicate, the glowing of cane setts; 
cane seed is only produced at Counbatoro? — ^Yes. 

A.1^14. "VSTiy should nitrate of soda prom to he proferahlo to sulphate of 
ammonia P— I find that nitrate of soda, if applied in two or three doses during 
tho rains, grows tho cane on, and keeps it green and immature for a longer 
period than any other manure I have yet tried. 

A.1716, It is tho successive dosos that do the good? — Yes, I think so, 
giving the last dose as late as possible bofoie the cane stops growing. 
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A.1716. I have not read your note of dissent on the Sugar Committeo’s 
Heport and I do not yet quite follow your argument. If I wore a grower 
of cane, I should prefer to deal with two factories rather than one? — ^And 
then when there was a full crop, what would you do ? 

.4.1717. I should make my arrangement with the factory with which 1 
usually dealt? — Ybw would meet the jainadau on the weighbridge; janadar 
No. 1 would say, “ My factory can take no more cane to-day." You have 
brought your cane 10 miles, jainadar No. 2 would say; " My factory also is 
lull." You would go back to jamadar No. 1, and ho would say ; " 1 will 
give yon 2 annas a maund for that cane." 

A.1718. I should not go 10 miles before I found that out. You indicated 
there was an alternative market, namely o«rP — ^Yes. 

A.17I9. Before going 10 miles with the cane, you presumably would find 
out whether the factory would take it? — ^Not when you are an independent 
grower ; you go straight to the station and meet the jamadar, and frequently 
have to face the cost of taking the cane back 10 miles or accepting a price 
which is much less than the actual hgure. 

A.1720. I see tlie force of your suggestion if your difficulty lay in getting 
capital for starting the industry? — Why getting capital? You can always 
get capital. 

A.1721. Because if you did find difficulty in getting capital for starting 
ji mill in a pafticular area, it would be a great incentive to those putting 
down money if yon licensed a monopoly for an area? — ^The difficulty in getting 
new capital for a sugar concern in an area whidi would grow cane perfectly 
well is due to the fact that until the factory comes there the cane is not 
always there. The factory at Samastipur was started on guarantees from 
large growers. There was not sufficient cane for a factory before. In places 
‘like 8aran the cane is there, but it is virtually the property of another factory; 
you always find capital for piracy, wliich is what it amounts to. 

A.1722. The effoct of your restriction would be to prevent piracy?— WTicre 
is the benefit of piracy? 

A.1723. I understood you, by ** piraej’," to mean the coming in of a 
second factory? — Yes. Whore is the benefit of that? 

A.1724. There m benefit in licensing to persons who 'have established fac- 
tories because it restricts competition? — There is no benefit to the grower 
ultimately in allowing factories to be established without a license, because 
if two factories are established in this way on one area it ends by both 
factories working halt-time if there is not enough cane, and therefore 
their expenses go up much higher. Sooner or later one breaks and tJie otlier 
factory is left in charge of the area. What happens then? Generally it 
happens that tlio one that is left proceeds to recoup his losses. 

A.1725. I quite agree that may happen? — What I am particularly anxious 
to ECO is each sugar factory mothering the area from which it draw’s its cane, 
regarding the interests of the ryots os its own interests, and helping them in 
every way, as is being done hero. 

A.1726. Wo should all agree if wo could guarantee the character of tho 
pother? — think on Thursday I can produce a couple of gentlemen who 
will guarantee tho character of tho mother, ns they have already run tho 
.arrangement quite well. , 

A.1727. Ur. Uyder : I have had tho benefit of reading your note of dissent 
which you wrote on the recommendations of tho Sugar Oommitteo. Yon are 
in favour of licensing factories?— Yes. 

A.l<28. That moans restriction of tho number of factories in a particular 
area so as to ensure a constant regular supply of cane to the factories?— Yes. 

A.1729. The recommendation of tlie majority of your colleagues is as fol- 
lows; " A comparison of the cost of producing sugar in India with the cost 
in other countries shows that it is in respect of cost of manufacture rather 
.than cost of cane that Indian factories have to fear foreign competition." 
If you restrict the number of factories ^ and make over a certain area to a 

Mr. Wynne Bayer. 



194 


particular factoiy, tlion you destroy nil inducement to tlio factory to bring 
about any i eduction in cost? — do not agrec^ It docs not necessarily follow 
that if the niea for a particular faetoiy is demarcated, that factory \rill not 
iniproie its efficiency. Take the exampTes of Samnstipur and Baraclinkia 
both factories with no competitoin, wHch are reiy efficient while lohat, 
Japnlin and Fusa arc steadily imploring their efficiency without the stimulus 
of Intel nal competition from other factories. I considei sufficient stiinulus 
and competition comes from outsido India to insure efficiency. 

A.1730. 1 agree with you it uould he better to lime a factory which gets 
a constant supiilj of enne. On the other Irand this question of iiici eased 
elRcicnoy must be solved? — Tlie question of the efficiency of the factory is 
rapidl.i being solved, the best of them bare iinpioied over 2 per cent since 
that report uns mitten. 

A.1731. Sir Henii; Laurence • What does that figure of 2 per cent mean* 
— Stigai in bag per 100 mounds of cane crushed. 

A.1732. Dr. Dudir . At present the duty is specific and not on an ad 
lalorem basis? — ^Yes 

A.1733. So that when the puce of sugar falls that means there is a higher 
protection to the sug.ir mnnufactmer in India, is it not so? — The specific 
duty means a regular protection to the manufacturer in India. 

A.1734. If my arithmetic, uhich I did rapidly, is correct, on your figures 
when sugar is selling at Us. 33 per maund the rate works out at 8 per cent, 
nhile nhen the price of sugar falls to Rs. 13, the same duty has the effect of 
a duty of 21 per cent?— That is true. 

A.17d5. That is dcsiiahlc from the point of view of the sugar manufac- 
tnrei, is it not? — ^I do not took at it from the percontngo point of liew^ 1 
look at it in tfiis u ay, that Bs. 4 or Ks. 4-8 is the proteraon, if you like to- 
call it so, that the sugar manufacturer can expect whatever price sugar may 
drop to; should Java over manage to land sugar in Calcutta at Bs. 6, the 
protection of Ha. 4-8 would ho very nearly 100 per cent: the sugar would 
then he at Bs. 9-8^ at which a lot of factories would fail to carry on, hut 
some might just exist. On the other hand, if sugar rises to a higher figure, 
the protection does not ineicase as it used to with the ad talarem duty. 

A.1736. They do not want protection then? — Exactly, that wns felt with the 
ad valorem rate. 

A.1737. You went to Java? — Yes, 

A.173S. Can yon tell me what use was made of the boncmeal? Was it used 
partly for manure and partly for refining purposes? — will discuss the question 
of hone aftem ards. 

A.1739. Sir James ZlarKenm : Yon say that ns a result of the non-accopt- 
«nce of your recommendation to reserve land to factories numerous factories ai e 
spnnging up all over the place. By whom are these factories being put up?— 
The factories referred to are being put up by Indian firms. 

A.1740. So that the acceptance of yoiu retommcndation Uould bate been 
to limit the development of the sugar industry to the large European settlers? 
— No, it would have been to send these In^on factories to a district nhere 
they would certainly have had to take a little time and tiouhlo to work up 
tlio'ir supply of cane but they would then liaio been assured of a pioper 
supply and they would have assisted m developing the industry. 

A.174I. 'With reference to the Coimbatore station, when wo were in Mad- 
ras we heard that a thick-cane expert was being appointed. Is that appoint- 
ment under the Government of India or under the Government of Madras? — 
It is under the Government of India. 

A. 1742. AVliat is the relation of your Bnicau to the work of Mi. Clarke at 
ShabjnhanpurP — It sends him any canes that we think might assist that por- 
tion of tho Bnited Provinces if he asks foi them. It also would give him any 
assistance which he might require or any figures, niid it would willingly help 
him with auy cultivation piohleins that might arise. 
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A.1743. It would. But does it? — ^It does not do anything for him at pre- 
sent. 

A.1744. Is the Sugni Burenu under the Agricultural Advisor?— Yes. 

A,174o. Your idea is. I take it, to develop the Sugar Bureau very much 
ou the lines of the Cotton Committee’s method of working? — I want to 
develop the Bureau so tliat it ninj' become a Sugar Bosearch Section. 

A.174G. In fact it vonid berome stabilised instead of floating about in 
places f — Yes. 

A,1747. Professor Gantfulcc : You are in touch a-ith all research work in 
connection with sugar? — ^Yes. 

A.1748. Could you tell the Commission wliat are the chief rcsoaich problems 
that need immediate attention? — On which side would you like mo to make a 
iccommendation? 

A. 1749. Let us take tho ngrionlturnl side? — ^Tho chief problems whicli 
require attention on tho ngric^tnral side are improved varieties of cane. 
TrYc ivant to try and iirodnce a enno not only for every Province hi India hut 
further than that for diflerent districts and tiacts in evciy Province. 

A.1760. Is it tho case that Indian sngarenno on an average has low value 
so far as sucrose contents arc concerned? — ^Indian sugarcane, ns far ns I have 
had experience, is chiefly roninrkablo for its very low tonnage per aero. I 
believe that an Indian sugarcane is not bad ns regards sucrose content, hut 
the low tonnage per acre makes the cane almost nuproritnbic. 

A. 1751. Tlien your opinion is that it is not duo to the quality but to tho 
quantity? — Yes. 

A.1752. With regard to tlio technological side? — I have put up proposals 
for a technologist to be attached to the Sugar Bureau and also I want an 
Engineer. 

A. 1703. Then the whole problem of sugar maiiufnolitro requires to bo tack- 
led? — ^Tho nhole problem is this, that at picsent in India we hnx'C no techno- 
logical staff whatever. If anybody puts up a factory aud gets into diflicultios 
he comes to us for n‘sistnnce. I am unable to assist him, greatly to my 
regret. 

Atl7dl. Befcrring back to tho ngricniturni aspect of iho problem, is any 
dclinito research necessary for tho improvement of tho cultivation of sugar- 
cane? — Certainly, 1 think a lot of research is necessary. 

A.17Sj. In uhnt direction ?— I consider myself that tho onriier ripening 
of, canes Is linked up here with the time of planting to give them a long 
growing period. Then theiu is the question of tho depths to plant and further 
we Jiavo got tho question which is nlwnjs arising ns to svliy certain lands srill 
not hold certain varieties of cane. T Ims’o at the presont moment found that 
in Snian Co.313 does not do anything like ns well ns it does on this side of 
the river, hut Co.210 docs quite well. That problem requires elucidation, 

A.175G. .It Coimhnloco only vho cane breeding work is conductod? — ^I would 
not go so far ns to say * only ’. I iliink therp are many other lines of work on 
which Mr. Ycnkntraman is working. 

AA7,37. Would it bo convenient to have facilities provided there for work 
an connection with canc pcits?— J would prefer that you bhould address that 
question to 3Ir, Fletcher, 

_ A.lToS, I want your opinion on the question of linking up tho Mycologicnl 
Section and the Entomological Section with the Cnne-breedihg Station?— I 
think that thcio^ two sections ahould bo linked up nioro trith whom tho cano 
is giowji than with where the c.'ine is bred. Tliey bhould bo w'orking up lioio 
whore the major part of the indiMry and Iho crop is to he ioond. 

‘A.1769, Whore Would you carry out your experiments and invest igntions 
on the euRinecring and cliomieal side of the sugar iudustiy? — ^llorc, in this 
place, whicli is tho centre of tho indnstiy'. 

A.l'GO, Is it your opinion that the areas under Coimbaioie canes nie 
gnidn.ally expanding i*—Ve9, very fast. 
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A.1761. In Northern India?— In this tract round here. 

A.1762. Ae well as in Northern India? — So far as Northern India is 
concerned I haye no actual figures, but I could vouch for this part of Indio. 

A.1763. Dr. Jlyder; What is 5 t>ur impression? Are they extending in 
the United Provinces? — Tes. 

A.1764. Fjofessor Gonguhe : Do you tliink the present Coimbatore canes 
have reached their final stage of development? — No. 

A.1765. Do you think you trill have to have new varieties in future? — 
am of opinion that we have got to work steadily on improving not only the 
class of canes which we aie turning out from Coimbatore, but also we have 
got to watch very carefully when anything turns up that may bring these canes 
back to a stage where they are unprofitable, such ns disease, pests or some 
such thing 

A.17flC. In order to extend the use of Coimbatoie canes, do you think it 
necessary to have a certain number of sub-stations through the Provinces? — ' 
Yes. 

A.1T6T. What would be the nature of the work of these sub-stations? — - 
These sub-stations would duplicate the work that we' are doing heie with 
refeience to the local problems of the Province, and would also get direct 
from licie canes that we have made a succecs of. In short wo should try 
to run a station which would enable the local officei's of the Dovemment in 
each Prctince to go a short distance and see exactly what was being done 
there and the extent to which our experience was of value. 

A.1703. These sub-stations would be under Imperial control, under the 
diiection of the Coimbatore station?— No; I would like to have these sub- 
stations under my own control as regards the growing of cane, and the Cane- 
breeding Expert of Coimbatore would have oU the facilities there for doing 
any experiments he wanted to do. But as regards the growing of canes I 
would prefer to have the work under my own control. When you hate a 
saientific officer like ^r. YenkatramBn, I consider that his work is especially 
of value when it is being done at Coimbatoie on the specific probleims which 
lie is required to deal witli. He sliould not be concerned with the cultivating 
problems of Northern India. 

A.1TG9. Wliat would be the relations of the provincial departments to the 
sub-stations? — They would be invited to make use of the sub-stations for 
advice, etc. The sub-station if it was under me would not be allowed to 
criticise, or to pass any orders ou what the Local Covenunent was doing. It 
would merely stand there and say, “ If you want my advice on any particular 
point I am ready to give it.” It should not criticise. 

A.1770. Even if the criticism is helpful? — No. it could alnajs give it 
unofficially and that would be alwnts accepted. 

A.I771. Have you any experience with regard to the method of " short 
planting ”? — ^Wlien I went to Java I observed there that they had a very 
rapid and systematic fashion of dealing with it. 

A.1772. So that there are good prospects in that direction? — Yes. 

A.177S. With regard to the use of sulphate of ammonia as a manure, do 
you Icnow of any instance where the use of sulphate of ammonio has effected 
the tilth?— I asked that question myself in Java and I was told that such 
coses had not occurred, but at the same time their soil mav be such as 
might resist anything of that Lfind. But I have no experience here; we have 
not used it long enough. 

A.1774. Would you recommend sulphate of ammonio in unirrigated areas?' 
— I recommend it throughout this tract which is an unirrigated tract. 

A.1775. You could not tell us whether that 1ms had any effect on the 
tilth or on physicid character of the soil? — ^It has not been used long enough 
m tills area for us to gather any data , 

A.1770. In your experimental work do you feel that adequate information 
is act arailoble in regard to the water requirements of cane?— I cannot do- 
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nnj work here at Pusa on the water requirements of cane. That would 
ha\e to bo done in the Bub-stations in eacli of the Provinces where cane 
could be grown. We can only toll you what we can do hero on the residual 
moisture in the soil at the time of planting, the class of cane we can grow, 
and how to moke the best use of the moisture. That wo have worked out. 

A.1777. You have no plant physiologist in this Institute bore? — Not that 
I know of. 

A.1778. Do you not think it would be very useful to have adequate and 
dolinitc knowledge of uhat the water reQuirements of sugarcane are? — I think 
that work should be linked up with the uoik that Mr. Hendetbon has suggested 
should be done in an irrigated area. It is a work that I should be ogninst 
trjing^ to start hero because I consider that the work should essentially be 
done in an irrigated district. 

A.1779. It should perhaps bo under the control of your Bureau?— I would 
certainly Ilka to undertake it. 

A.1780. Wiiat is the average percentage of sugar in tlio variety of cane 
that you lerotmneud to the grower?— The poicontoge in juice ranges between 
14 to IG, 17, and 19, but, of eotirso, 12 is the minimum which we olnays 
demand before a cane is received from Coimbatore. 

A.1781. If I remember aright the Sugar Committco recommended a slid- 
ing scale, based on a price for cane equal to ono-half the price of the sugar 
produced from it? — Yes. 

.\.1782. MTiat have you got to soy about tliat recommendation? — I am 
under the impression that any alteration of scales of payment for cane here 
ot present would be undesirable. At the present moment they pav a dot 
rate for cartes when purchasing them from the small growers. They set 
their price at a figure beneath whioh they will not have to go and then they 
may conceivably raise the price. The small grower carefully considers that 
rate, 

A.1783. Surely, the Sugar Committue knew the particular argument that 
you were just tolling us about, and yot thoy made tho rccoinmcndotion. Could 
you tell us tho reason of that rocommendation?— I think tliey did it with 
the idea that it would opcu tho gate to IJtonia but I do not think myself 
that any of ihe distriots is yet ripe to start tilings ot that kind. It may be 
done by the big growons and educated men. 

A.1781. Is gur fctill produced by tho ryot in largo quantities? — ^Ycs. 

A.1785. Is pur consumption decreasing ? — 1 have not noticed a general 
glut of gur all ovor India which would, in my opinion, bo the only sign that 
consumption was decreasing to such on oxlent thot there was not n market 
for the gur made. 

A.178G. Is it pMsible, then, to organise the business of r/ur refining in 
large factories?— business of gm rehning is solely dopondont at present 
on the price of sugar. Wlreuever tho price of sugar rises to r. figure and the 
price of pur falls to a figure at which you cun buy pur low enough you can 
make it into anmr at a profit. These factories rotind here operate during 
the off-season. They are not always out to make a profit. If thcr oau cover 
their ordinary charges during the ofi-scaoon, thoy are content. But T may point 
out that this method of workiug iu the off-season has frequently comesded 
with a drop iu tho sugar market and the factory has bson kept with a pro- 
duct which it cannot soil at a profit. 

A.1787, I know what happens. 1 believe it is duo to the fact that ".ugar 
is in the hands of speculators and gut is not subject to speculation? — I think 
that wo could malre it a profitable husiucBs if wo wore to start in Calcutta 
a futures market stroll us thoy have in Now York wtiero you can sell your 
sugar forward. But wo have no such market. 

A.1788. Sit Oanga Ram; You can sell sugar forward?— There is no method 
by which you can bo covered during the time of manufacture ns is done in the 
caoo of wheat and Hour, I boliove. 
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A.1789. ProfetsoT Qanqulee: With the (Sktension of Coimbatoro bUj;Brcano 
I ulti'vatioQ m IndiOi is there an^ scope for small sugar factories? — ^What do 
1011 mean by small factories? 

\ 1700. Factories which are not tun on a big scale. AVe hare got only a 
feu large sugar factories in this oouniry?— I'liere are quite a number of them. 

.4.1701. I think there ora altogether 7? — We hove got more than that. 
AVo have scope here for the smallest factory. I would caU it a small factory 
if it could take about 5,000 mounds of cane per norking day. 

.V.1702. ATlicn I say small factories, I mean the factories which can be 
mnnoged by the growers themselves in co>operntionP — I nm nt present firmly 
against the grower interfering with the manufacturing side in any way what* 
socier because sugar manufacturing is a highly technical subject. 

1703, The growers themselves will manufacture sugar but they will have 
a technologist appomted to the co-operative societies?— Tliot is certainly on 
idea worth considering. At the same time, the process of sugar manufacturing 
iS so spcciolised that I should be very unwilling to work with a group of 
growers. A venture of this descriptiem should not be undertaken until we 
have a much increased staff in the Bureau, otherwise the growem will get 
into difficulties. 

A.170f. Do the factories you have here in this Province act as hankers 
for sugar growers? Do they lend Uiem money? — ^Mr. Hen^ will be able to 
gi\e you that information on Thursdoy if he is called to give evidence. Ho 
does all that. 

.4.170.7. AVith record to sugar manufartutc, what process do you follow, 
carbonisation or sulpbitation process? — The oarbonisotion process. The sul- 
phitation process is olso followed in other foctories. 

.4 1700. AVhich is more efficient?— I nm answering this question without 
any expeiience. I can only tell you that enrbomsed sugar is supptsed to keep 
colour batter and to keep better. Some people think that with sulpbitation 
sugar this is not tlie case; of couiao 1 speak subject to coircctiou. 

A,1797, AAlint use do they make of the molasses?— They ate supposed to 
be used for liooloh tobacco. 

A 1708. Are Ihey not used for making alcoholic drinks?— I should think a 
certain amount of them is used for alcoholic diinks but not a large quantity. 
I also hoard the other doy that n certain amount of molasses is used for 
adulterating pur. 

\.1790. With the development of sugar factories in the countiy, would 
you have to consider the use of molasses?— AThat about the use of molnsses 
to make power alcohol? 

A.1800. Sir Ganna Sam; You could make it into molassine by mixing it 
with megnsse?— I do not think there will be n market for it. 

A.1801. Hove you tried that?— I would if I could sell it to the Mihtary. 

A.1802. Profotm Ganqtilee: Does your Sugar Bureau organise propaganda 
such as delivering lectures to the growers or demonstrating cultivation of 
cane?— I have no etaff to lecture. 

A.1803, If vou hod a staff, do yon think you could profitably organise 
prouagandn work?— If I bad a staff 1 would certainly set to work at once to 
orMnise these people and make them get the cones out three times as fast 
as they are getting them out to-dny. But I have no staff. My two Agricul- 
tural Assistants haie been taken nwav from me and my staff has now been 
reduced to one man on the agiioultnrnl side, 

A.1804. Do yon think a great deal can he achieved by sneh propaganda.* 
■ — I am certain of it, 

.4. 1807. To wliat extent has tire cable servico luoved valuable in stabilising 
the sugM industry in the coimtry? — It has proved valuable from the remaiks 
of all the members who ate subscribing to it. One of the most frequent 
remarks mode is tliot, though the report is in tlie market to the effect that 
such and such a tiling has happened, the individual hos always waited 
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till the Sugar IBureou telegram como befoie l.o wa') ab'iolulely rertain Ui.'it ’*■ 
«03 not a rumour. \Mien our telegram comes, (bey Imovr’die informalios 
is pticca. AVo do not profess to be able to ghe tbe information bofoio ani* 
body else but we always confiim our information. For instance, tlieie was a 
liuiricone in Cu1)a which cou'sed e great deni of confusion. AVhen oui tele- 
gram arrived, all the lumonrs wore set at rest. 

A.1R06. It helps not only iho sugar speculators but also the sugar glowers? 
— Undoubtedly, because it stabilises the price of sugai. A lorge number rf 
moicbants ulio deol in sugar in India ore witbout any first-hand lufoiinatioi 
from other coimirics. Tlie big dcoleis have their private sources for the ..iijiplv 
of information and, as thoy use ihese sources of supplv. naturn'.is it is tli'’ 
email man who gets sqiiccred. He wonts trustnorthy information nt a reason- 
able figure. 

A.1807. "Would a laige grower of sugaicone get tbe information from tbt 
cable service? — ^Nol unless he owned o factory. 

A.180R. So tbe grower himself cannot get the benefit of the cnble service? 
— It wovild not benefit him; he is paid n fixed price. 

A,lflOn. Mr. Cairrrt: I notice that these Coimhntoro ennos are giving widelj 
difierent results in dilforent places in the fcame Province? — Tes. 

A.1810. That is largely due to different olimotcs ond soils? — ahoulil like 
to .sny that it might he duo to difference of cultivation. 

A.1811. Even on Government forms? — Yes, oven on Goveniinont farms. 

A.1812. Could you give us aome idea of the number of varieties tliat -von 
«i«li ullimatoly to obtain? Six or eight or n larger mimber? — I think myself 
that only in very few Provinces would more than four vaTifliOR be neee<sarv. 
That is to Say, one cane (or tlia best londs, an earlier ripening cane tor the 
nortliem side w'liore jou want early ripening, a cone for light lands, and n 
oane for low and bod lands. Tlint would give you four varieties. If it welc 
a ipiestiou of specialising tho industry, then wo should want a cone for each 
month of the siigor sen-.on. But I do not anticipate that Hint vvoiild come 
to pass for a number of years. As n matter of fact Co. 213 seems to be 
doing well in most plneew. 

A.1813. In your note you any on pages 171 and 172 Hint the thing should 
h“ expiniiied lo the educated growers first and then let it filter down to the 
sinail ryot Is it your experience that tlio practice of the educated people 
does nctunlly filter dorvii? — Sfy cxporioncc lias been ns follows, AVhen wo first 
started to give out tlieso Coimbatore ennes, wo gathered logetlior nil the priueU 
pal growers round licro who wore mostly Europeans. AVe then demonstrated 
to them and they proceeded to grow the canes on their own land. Now they 
grow’ these canes % means of ordinary ploughmen, jamadan and tire nsnnl 
menial staff wo employ hero. No\t year the Indian cnruiridars, who arc very 
often tiro malilii of these European fnetories, wrote to me or entne to me, or 
went to the Enrope.ui growers and asked for seed, and w'o aupplied tlrcm with 
tlial seed- They thon proceeded to put down the areas under ilicrr own culti- 
vation in HiO pnmo way. After that, tho local small growers, the /omodtir class, 
(iwiitng 5 to 10 acres of land, proceoded to take seed from Hioso people, grew 
it and made n success of it. Tlieh earao tlio lost class of oil, tlio ordinary 
ryot, wlio saw that tho famador, tho roon a little above liiin, eoiild prow it, 
and he procoedod to get the enno seed and grow it. IMy experience has been 
tlmt, if y’ou go directly from n Government farm, wlioie n loss of Bs. 10 nii 
aeie is nothing, and you nsk tho man to wlioin the loss of Es. 10 nn aeie 
miglit mean tho loss of his capital, to giow^ it, you nto asking him to take n 
risk, not an ngricuKurnl risk, hut yon nte asking him to take n hip risk, 
beenuso tlic diffcrciiee botwcon you with your largo farm with every fneility 
ond that man is .so great that you cannot expect him to toko yolir woid for 
it; you rtro asking him to believe too much. But if he sees liis neighbours, 
inrga and small, doing it, he will also do it. I Hrink our ngricullnini farms 
aio loo far away from tho small ryot. 
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A.1814. Nomially, going round an sgricultural farm, one iinds t1inf> the 
boundary of the farm is also the boundary of the system of cultivation. Things 
do not filter out into the neighbouring farms hy themselves? — impression 
i<s that tilings generally filter out ot certain places to certain people uho are 
a little more adTanced than their fellow cultivators. 

A.I81S, Any marked improvement would naturally move quicker than some 
slight improvement? — soy that no man engaged in agriculture is going to 
turn round for anything under 20 per cent improvement. These 5 per cent 
and 7 per cent improvements are no good at all. Ko practical agriculturist 
is going to disturb his rotation for a 5 per cent or 7 per cent improvement 
which is less thon the monsoon variation. Give him on improvement like 
the one we gave them in these cones, and he will jump at it: he is not 
going to nander about for 5 per cent improvements; os a matter of fact, 
they ore not worth putting up. 

.A.1810. Can^ you suggest what arrangements should be made through co- 
operative societies to finance sugntcono growing? Tf co-operative societies were 
formed in cane-growing tracts, would vou give them preference in the distri- 
hution of seed over individuals? — Distinctly. 

.V.1817. Ton further suggest that co-operati\'e societies might be formed 
for special manure depfits, sulphate of onunonin and oil-cakcs. Do you ^ink 
you could guarantee a profit by the sale of these manures? — con see no 
reason why, it you bought manure in bulk ond brought it up to o central 
■lace, and then gave it out in small quantities, you should not make a profit. 
It is being done this year by the owner of one factory at Dhicanpur, and it 
is going to bo done by two other factories. 1 think Mr. Atkins and Afr. Henry, 
the two gentlemen dealing mth this matter here, are conversant with the 
methods, kir. Atkins is practically the founder and the maintainer ot the 
most substantial co^iperative hank in this district. 

.A.1818. Actually, I have never yet come across manure which the .\gri- 
cuUutal Department guorantecd. The soridnes would be prepared to stock 
ond sell manures if the department guaranteed the profit?—! think myself 
that sulphate of ammonia and nitrate of soda could perfectly well he sold 
Sn small quantities through reliable people. The foctories, I know, arc pre- 
pared to take large quantities and do it. U it passes through a large number 
of hands, there is no question but that it would be adulterotcd, probably 
with eorth. 

A.1810. ProfeeiOT GanguUe: Messrs. Show, 'Wallace & Co., sell it direct? 
—It is the British Sulphate of Ammonia Federation. If you send manure 
up to a man in the bozoor, ho breaks it up into small quontiiies and adds 
rorth, and the cultivator is not suiScienily educated to detect the presence 
of earth. 

.\.1820. Nt. Calvert; Actually; the ei^perience of co.operativo eocieties with 
regard to the manures recommended by tne Agricultural Dcparteient has been 
rouier bitter? — I do not know. We recommend these two manures hero, 
rad we have no difficullies, I om not talking about potent augarcanc mix- 
tures. We are recommending the perfectly ordinary manures; those mixtures 
I know nothing obout. 

A.1821, Is sulphate of ammonia produced in India? — ^It is produced at 
Burrakar. The last lot came from Eurrakar. 

A.1622. Is it exported from India?— Yes, to .Tovn. The Sugar Committee’s 
Beport says, " As wo have olrcady mentioned, the greater part of the sul- 

g haie of ammonia produced in India is exported to Java and the Stroits 
ottlcments." 

A.1823. Then you suggest that co-operative pur sale societies might do 
good. Do you think a co-operative gwr solo soeiefy would be able to fi^t the 
ring of the middlemen? — ^Tbat depends entirely on the size of your society, 
where it was placed, ond whether it was prepared to deal direct with the 
ifinns buying pur for refining. I think if euch a co.qperative sodety deals 
aircet, for i^ance, with Messrs. jSegg, Sutherland & Co., who “buy an 
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eriormou'i nmoimt of gur, they 'vrould certninly do bettor if they out out the 
tniddlemen. 

A,1824. Do you not thiulc that it i« easier for the middlemen to form a 
ring than for the people to form n good co-operative society? — I think the 
middlemen are perhaps better organised than the ordinory people, but that 
is a thing for the district officials to look into. I see no reason why a large 
buyer like Messrs. Bogg, Sutherland & Co., should not buy direct from co- 
operative Bociolics. 

A.182.'i. Ex'pcricnco of that hes rather been in favour of the middlemen? — 
Very probably. 

A.1826. You have stated that most people in England arc interested in 
farming. That of course is of very' rccCnt date? — ^Vt^at do vou call recent 
date? 

.^.1827. A year or so? — 10 or 16 years ago. Even before that time they 
must have been interested in farming for a long time, 

A. 1828. From tlio time of 'William the Conqueror up to the 18lli century 
there was no impioveinonfc in Bnglhh agricrtltnrc ? — 1 think there has been 
steady improvement, though impetcepUblc. 

A.1829. Fractically nothing noticeable. Even in England, Sir Dohiel Ilalt 
says, the agricultural methods of the Homans nro still in vogue? — ^Thej have 
been very good methods in certain districts, 

A,1880. Tire landlord's interest, when aroused, was aroused for the sake 
of their own pookets?— I think India is a totally different case. I cannot 
see am sigrr liero of anybody's interest being aroused for the sake of their 
own pooltets. "Wlten you come to deal with people of the kind I have referred 
to in my note, jtm must remember that their pockets are alwayB ftllcd (tonr 
otlior souroes. 

A, 18.31. Do you not think ilint tnerensod profits from land will be suffi- 
ciont to arouse their interest?— I do not think so. There is one case near 
here uhoro I think the individual in question has as largo a sum of money 
ns he nants, and the only unj of strmulnting him would be to offer an honour 
which he has not got at present. 

A.1832. Ou this question, can you suggest any otlior methods opart from 
giinng honours? — ^1 think if you start at tiro top and make agricitUutn fashion- 
able, ns I have said in this note, everybody will talio it up. For instance, 
the man T am referring to here, if ho wore really keen ou getting this honour 
and getting it through his ngricultnrc, would se’o to it that oil the zomindors 
below him and people of that sort were otined into life, ho is the person 
who can stir them into life. 

A.1S33. Having got his, honour, what then? — Ho would then see that all 
the«c people did improve things by whot they had done. 1 think you will 
then find tlrot the question of what ho had uiionainlly modo would become 
obvious, and ire svould prefer to stiok to it. Once tho man has made an 
improvement, he will stick to it. 

A.1834. Your argument is, that in the enso of pioneers in agriculfnrnl 
improvement, honours should bo given more freely?— My belief is that it 
India is dependent on agrioulturo, os wo ore always being told, agricutture 
should bo modo tho primary thing for dovolopmoni, ond tiro Honours List 
does not show, in my opinion, that thot is the thing token into consideration. 

A.I836. Suppose you ore recommending on honour, would you prefer to 
see thot honour given to tho cultivator rvlro hod ndopted your motlrods, or to 
the member of your own atoll who had dovoled mnny jonrs to the improve- 
ment of 0 crop?— I should prefer to give it to somebody higher up who could 
Influence the oultivotor more than 1 could do. 

A.1880. Mr, Kamat: Wlmt should bo tho principle of distribution of 
honours? Should they bo given to tho man who docs servieo to himself by 
doing his oum agrioulturo, or to the man who docs sorvico to the public?-^ 
To the man who does sorvico to tho publicr. In tho coso of the people to 
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whom I hare referred in mj note, they are in charge of large areas of land, 
and thev could bo made to stimulate things geneially by such honours. I do 
not e\pect a Buhng Chief to start fanning on his own, but I certainly do 
thinh that by means of a judicious distnbutton of honours, he could be got 
to tale an active interest in the agriculture of his State. 

,V.18.17. You do not think it will be a colossal eyewash? — Still, ue must 
attempt to do something. 

it..l888. You have visited Java. Y?!!! you please say what the geneial 
organisation of Java is with regard to scientific research on cane breeding and 
other things? Eon mam btations or sub-stations does it have for the sire 
of the country? — ^It has one station where all the uork is carried out, techno- 
logical, breeding and all other work. The conditions in Java, except up 
towards the hilla and the higher tracts, do not vary to any extent which makes 
it necessary to hare the cane breeding in one place and the technological 
work in another. Cane breeding goes on in the tiact round which factories 
work. 

A.1830. So that organisation wdtl not suit this country ; you trill require 
many mote suh-stationa here? — Yes. 

A.lStO. Bo you mean to say that the ordinaty business principles do 
not come into play in regard to gut, and if the price of gUr here, for instance, 
is very high, the man at Baramati does not know it? — I do not know for a 
fact that he does not know it, but I do know this tiiat he seems to make no 
effort to fill the vacancy. 

A.1841. But in the ease of other commodities, pay for instance grains, 
if the market for a particular kind of grain in Cawnpore goes up or down, 
the bania for instance, oven doivn in the South, knows that the market is up 
or down as the case may he; he has his correspondents. Why docs not thiit 
apply in the case of pur?— I do not think that gut i® a tommodity which is 
dealt in and sold like grains. I think that when you qro dealing^ with food 
grains, I speak subject to correction, you are dealing with commodities which 
are easily handled. Most of the pur that I have experience of here docs 
not keep during the rains; it becomes a sticky mass; you cannot handle it 
and send it about; it is difficult to do so. 

.\.1842. I know it goes from Baramati to places so far away as the Berars? 
— In that case, if you come upstairs, I will probably be able to e.\plnin why 
this difference in prices exists. 

A.lSdS. It is packed in gunny bags and exported to long distances?— 
Wo have upstairs these charts showing the difference in prices. 1 would like 
myself to know the reason, but the difference is there. 

If the facts are as you say, there should be something like your cablo 
sen ice for intemol purposes. 

A,184t. Will you kindly tell me something mole about the Formosa 
svstem of supplying manure?— The system there is that the factory takes the 
cane from the grower and supplies the grower with maniiies of a certain 
kind and takes the cost of that manure, either out of the man's payment for 
cane or else out of the bonus. The factories in Foimosa work with a licensed 
area; they have no competitor and a fair price is paid. 

A.1845. You think that tiic success of flic supply ol mnuiiic thiongh tiiis 
system is dependent on licensing? — I think that the' supply of manme to the 
.cultivators and everything connected with good catre cviltivation is depen. 
dent on the guarantee that the factory will receive the iropiovcd ccnc pro- 
fliiecd by the grower to whom they supply the seed and the manure. 

.\.18d6. Tlierefore it seems to me it is bosed on mutual commercial con- 
-iderations? — Exactly so. 

-V.1847. Unless you have the licensing, will not the system work hero**— 
I elo not iiiiiik the system will woik here bcoausc nobody in my icnowicdgo is 
coing to spend money, lime and trouble in supplying improxed seeds ond 
mnnuns to a man who is not going to supply the cane. They are not philan- 
tliiopic institutions. 
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A. 1818. I knott that in the Bombay Bresidenoy, at least, manure K 
■supplied by private agencies? — do not think these two factories take cane 
from each other. 

A.1849. No; but the point I was going to mention was that there is no 
guaiantec test if the cultivators are dissatisfied rritir the kind ot manure the> 
receive through these private agencies? — ^No guarantee test. But then the 
factory is not going to give on inferior manure, for the loss mil come back 
on the factory. 

A.1850. You are speaking about an area where there are factories; I am 
talking of an orea nhere there are no factories. In such a case 1 nant to 
knon uhether you have any suggestioirs to make ns to how the cultivator h 
to get guaranteed manure?— I think the co-operative societies, if they deal 
direct wrth the firm, might solve it. They would get their manure in bulk 
and they norild get a perfectly unadulterated article. 

A.18.'l. Will the Agricultural Department undertake to do this? — I think 
that is 0 question vrltich you should ask the Provincial Director. 

A.1852. I suppose you have seen the Baramati sugar factory. I should 
like to ask you what, in ynrir opinion, were the causes oi that company 
being sbipmeoked? — uould prefer to tell you later. 

A. 1853. Ill camera? — Yes. 

A.1854. Speaking about import duiyr; oven assuming all circumstances to 
ha favourable and that you earrv on research with early ripening varieties of 
sugarcane and joit start model factories, as you propo'^e, m one or two 
centres in India to stimulate tiro manufacture of white sugar, do you foresee 
the time when Indio can stand competition with Java and other countries 
in the manufacture of sugar? — do foresee a time when India can dispense 
with foreign imports if the problem is attnckerl vigorously from all sides. 

A.1855. If you do, do you think it can stand on its ovm legs uithout any 
import duty as a protective mensure?~When the Indian industry is properly 
organised and developed and is fully efficient, I consider tliot tlie protection 
afforded by the handling of the imported sugar, the freight from a place like 
Java, the railway freight up to the centre, will he sufficient to protect the 
industry, that is, uiieii it is fully organised and is on a basis equivalent to 
that of Java. In saving that I refer to the fact that a factory in Java does 
not pay two profits. Every factory that T know in India at present pays 
two profits, that is to soy, pays o profit to the cultivator on his cone and then 
has to make a profit on the saio ot its sugan Java does not do that. The 
cane comes in at the lowest cost price. 

• .\.186G. In other words you suggest that, for the country to stand on its 
owTi legs at some fufuie date, what you will have to oeliiove is more researoli 
on the scientific side, and on the commercial side, organisation such os you 
say there is in Java; these trvo things must proceed side by side? — Yes, 

A.1857. Do you visualise the time when you will come to the same' stage 
as Java in evolving good types of sugarcane, say, within 16 or 20 years? — 
I think as we are working at tho present moment we shall, if we are given 
the staff and the money, and the assistance and tho opportunity to go to 
different places and see what other people are doing. T do not see any 
reason why, with the variety in the different canes at our disposal, w’e shall 
not be able to breed the cane foi every tract in India. 

A.1858, A cane which can stand competition with the varieties in Java? 
— Yes; a cane which should bo able to compete w'ith the varieties in Java 
subject to the difference between tropical Java and sub-tropical North India. 

A.1859. And from that point of view it would be a good inv’estment for the 
Government of India and the community to take all the steps wiiich you 
suggest? — I think it will be an excellent investment for the Government of 
India to put the sugar industry in India on o basis where it could stop the 
piesent drain out of the cotmt^, ronghly 15 crores of rupees for Java sugar, 
and in addition w ould enable us to he in a position to supply the ever increas- 
ing amount of sugar to those tracts which now consume g«r. I think in the 
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time ,-voii refer to, 2B yi'aw, tlic tracts ia India ^tLich noxr concumc gwr nlll 
be dc'ninndini; atigar and if no ore not in n position to supply Hint siipar 
from •.\ignr made in India it will be supplied from ouNdc. 

A ]F*(I0 Tf it would tn1>e 20 jeflrs as >ou sny for us to roach that stage, 
dunnK the interval ore jou in favour of a protcethe duty? — nin in favoiit 
of Keepinp the duty ns it stands until we hove got the 'industry in a ptea- 
tinn to Keep itself goinp. I think if wo tamper uith the duty, or reduce it, 
or remove it, ue slinli simply iniotro the country >n n far greater loss than 
if we Jind never put on the duty at nil ond hod prevented the industry from 
expanding I invsclf thmk tlint the position of tilings in Horabny abnuld sliow 
you that. 

A 1PM. Would you go even n little further, ns you suggested josterday, 
and raise the present duty, provided the additional 4 or P annas goes to 
suppK the funds for roscarch and other work?— I think that sou conld raise 
it to lls. 1-8 or Us. 4-12, 

.4.1802. Even up to Rs. 6* — 1 do not ro ns far ns that. It will not mean 
less eonsuinption. 

.V.lPflO. You Bugpest two model factories in India for showing the people 
how to mnntifncturc sugar? — suggest one for the purpose of teaching 
students the process of siipor mnmifaeturc. We suggest o model factory for 
the Punjab so ns to got the industry up there organised and to show' the 
rrol that he could make a proBt by eclling enne to the factory, I adhere to 
iiint idea. 

A.IPM, You would not have o model factory nt the Imperial farm? — 
I would hove a smoll model factory here. If a mon is going to Icnm sugar 
mannfnctute ho may just os well come up hero. 

A.ieOS. By the starling of more model foetoiics for troining would the 
mnnufoctura ‘of sugar be slimulaled in the country? Is lhat the experience 
of the Government of Indio?— Jfy idea fs that the manufacturer of sugar in 
tlio country would be stimulated if you could get expert staff in the country 
without hoving, ns ot present, to pet that expert staff at great expense from 
outside. 

A.18C0. I do not want to go into very many inslnnccs but I should like 
to como to one instance which has some bearing on the question. At Dehra 
Bun, Government started n model plant to show liow paper could be moau- 
faetured in India, nos it stimulated the momifocture of paper in Indio?— 
It has led to tho supply of paper made in India nvidlnblo for printing 
a widelv read paper. 

A.1P67. "Wlint I om driving nt is this. The mere establishment of n model 
fnrfoiy bv Government does not necessarily lead to the manufacture of that 
article or commodity in tho rounlry?— "When I referred to n model factory 
I think you niisuniiexstood me. I referred to a factory to show students 
how to manufacture sugar, the process and that rort of thing, to render them 
capable of potting jobs ns managers or engineers in ony sugar factory which 
is going to he put up, not to ahow the general public how moke sugar, 
beeWe it is for those trained students to do that when thov ore qualified. 

A.lPlis. Have they got many factories to work in? — ^Ihere are plenty of 
fnclorics. 1 do* not tlilink they would hove difficulty in that. 

(The witness withdrew.) 
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Dr. F. J. F. SHAW, D.Sc., AJ{.C.S., F.LS., Officiating Imperial 

Economic Botanist, Pusa. 

Replies to the Questionnaire. 

QnEsnoN’s Ho) nnd 4(n) & (6).— AwnvisriUTiojf.— Tho organisation of tho 
'e,\istinjr Agrirullnral Departments in Tndin is based on the division of tho 
conntTv into Provinces. H is ob-rions that the dineront economic, climatic 
and edaphie conditions which prevail in various parts of the country, and 
which determine tho type of agricultnrc nnd (he crops grown in any part, arc 
not limited^ by political boundaries and that a more ideal scheme of ngrieul. 
tnrnl organisation notild have based the divisions of the Agricnlttiral Servioo 
on a consideration of theso factors rather than on tho evisting provincial 
frontiers. The organisation which has grown up has resulted in the same 
problems beino investigated in different Provinces by different norlters, nho 
are debarred from crossing their piovincini boundaries nnd conferring together 
on problems of mutual interest. The cause of seientifie research has in tho 
past undoubtedly suffered from fhe infrequent gatherings of scientific nort.ers, 
whose intercourse has in proctiee been rcetiicted to tho sectional meetings of 
-the Board of Agriculture. 

Tho most efileient organisation for agricultural resenich and dovelopnient 
would be that of a^sincle deportment for the whole country, the divisions of 
'that department being onaed on agrictilhiral problems instead of on ndmiins. 
trative arena. It cannot howovor be denied that ibo creation of siiih an 
orgauiBntion at the present time would he ngninat the trend of political deve. 
lopment in India which is in favour of provincial autonomy. Jt is piohohly 
too late to ottomjit any such reform but it should not bo impossible to d< vise 
some sebemo which would slrengthon the liaison between the different pro. 
vincial departments nndi while leaving them free to develop the noth of 
demonstration and propaganda on thoir own line", would assist in securing a 
uniform and continuous policy of research on the major problems which lie 
before them. 

It appears to the writer to bo the duty of the Government of India to under, 
tohe the work of co-ordinatinp agricultural research on the rnnjor pioblenw 
which confront tho different Agrienltnrnl Departments in India. Thia conld 
he done by tho establishment of bureaux, worlring imder a Dcseorcb Council, 
Tho bureaux would each deal with the research Work on one of tho major 
.prohicms nnd would he charged with tho duty of collecting information as 
to the .progress of work in other countries and receiving periodical reports 
from workers in India. Each bureau would submit reports to tho Research 
Caiineil whose duty it would he to advise the Government of India on the 
progress made and on tho allocation of funds for future -ivnrk. Tho bureaux 
would each require. a Secretary, who should be one of the research workerp 
'in the subject with’ which the bureau deals; the Hendn of Sections at Pusa 
cojild ho secretaries in most cases. In tho early stages these bureatix could 
'thus be cstablislied with very little cost and W’ithoul withdrawing any officer 
of the Imperial Agricultural Service from the work on which ho is’ at pro. 
sent engaged. It must be recognised that the work of tho Secretary of a 
Buieau would ho of a toehnicnl nature nnd would not involvn an offieor'of the 
Agrieulltirnl Service in ndministrntivo details for which he is not suited by 
training. A luncau would include In its members nil the research workers on 
c particular piohlem, both officers of the Imperial Dcporimenl of Agrieiilturo, 
and of Prrtvineial repailinent-s of Aprictilfwre. .\nminl meoHngs of tho bureaux 
w auld be necci sai v and would raplaee the old sectional meetings of tho Doard 
of Agiieulturo. The number of butenux required would not be large. Sugar- 
cane already has its bureou and the research work on cotton is guided by a 
committee, probably 5 or 0 hew butenux would aufi’ec to coyer all the major 
•prohicms of Indm'h agriculture. Tlic bureaux might he allocated toi the 
following prohlottiB!— (1) soils, (2) plant protection, (8) ceronh, (i) sugarcane, 
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(5) cotton, (C) industrial crops, c g,, jute, tobacco, oil-scods, (7) cattle and 
roteiinary, and (8) eiitomolog; . 

Tlie Research Council should consist of the Agricultural Adriser to the 
Goicrmneiit of Lidia, the Diicctor of Pusa, the Secretaries of buieaus and 
additional members, a ho irould be eo-optcd from Provincial Departments of 
Agncultura and important industrial interests os the subject under discussion 
icqiiirod A ncccssarj corollary to the establishment of a Research Council 
would be the creation of a fund which would be used bv the Government of 
India as the Council advised. This fund would be available for: 

(1) Strengthening the number of research wotheM in any bureau by 

appointments to the Imperial Department. Such new appoint- 
ments would not necessanly be at Pusa. 

(2) The establishment and maintenance of reseaich and testing stations. 

directly under the bureau wherever the Deseaieh Council con- 
•wdeted that such action was needed to supplement tlie woih of 
the local Depaitment of Agriculture or to initiate a new line 
of woik which the provincial department w'bs unable to undertake. 

In the case of ciops which are the basis of big indusiries, Government 
might receive financial ossistance tow aids the expenses of reseaich fiom tlie 
industry itself. This has, I believe, happened in the case of j'ute and lecently 
n commercial finn offered to contribute towards the co«t of the tobacco experi* 
ments now in progiess at Pusa. 

With the establishment of a Research Council tlie Board of Agriculture 
would no longer have on its agenda subjects of a scientific nature and could 
adopt a more popular progiamme and chaiacter; it v'oiild then be desiiable 
to change the constitution of the present Board of Agriculture so a- to include 
a considerable proportion of non-offlolal members. The best way of doing this 
would be by the creation of an All-India Agricultural Association tlie jnembei- 
ship of which would be open to all who are interested in the agiicuUiiie of 
India. Tho present Board of Agriculture might then become a counoil o! tlie 
now association j such a council by bring open to nonmftirial members would 
possess on influence in the country which the Boaid of Agiiculture has never 
attained. 

Scientific officers and agricultural officers should be relieved as far os 
possible of administrative work and when circumstances lender it desirable 
that they should undertake an administrotive post they should not be required 
to do so in addition to their teclmicol duties. In this respect the evisteuce 
of the post of Joint Direotor at Puso Is a hindrance to the professional wotk 
of the senior oflSceis and tho appointment of a full time Diiector is a much 
needed loform. Tlie Director should be selected from among the officers of 
the Indian .Agricultural Service, not necessarily from the staff at Pusa, and 
would take charge of ril the details of administration and preside ovei the 
Pusn Council. The Joint Diiector being himself Head of a section cannot at 
present dischaige these funotions. This reform would give the Agricultural 
Adviser, who is at present also Director of Pusa, more time for the duties 
of the senior post and would allow every section the exclusive attention of the 
officer at its head. 

The Agricultural Adviser to the Government of India should be stationed 
at the headquarters of Gov'einment and should be a member of the Legis- 
lative Assembly. He should be provided with three or four assistants, recruited 
from the senior officets of the Agricultural Service, who would lout throughout 
Indio and keep the Agricultural Adviser in touch with the progress of the 
work of the provincial departments. Some assistance of this nature appears 
to he essential if the Agriciiliural Adviser is to carry out the administrative 
work of his post at headquarters and also to perform the duties of inspection. 

Qdestiov 2.— AGRicoi/nrasii Education. — Tlie only type of agricultural 
education in India with wltirii I am familiar is the trainmg of post-giaduate 
students at Pusa. Tho course in economic botany lasts two years and was 
instituted in its present form in 1925. The section has accommodation for 
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4 BtudetrU «o thatimo eiudenu ate taken encli year, ptovided candidates reach 
^lie required (Standard. The idandaid required of candidates is that tlicy 
sliould possess a good M.Sc. degiee in Botany from one of the best Indian 
UniverMties. XJp to the present time tno students have completed their 
training and one of these has receired an appointment in the Superior Service. 
Tlie other has -only just left Pusa. Two students are at present under training. 

T consider^ diat, provided a high standard of academic qualifications is 
sigorously maintained in the selection of students, the tisining given at Pusa 
JE more Milted to the requirements, of Indian recTnit*i for the Indian Agri- 
cultural Service __ than any which could be obtained in Europe. In econo- 
mle botany, forln^ahoe, the student is actually working on the crops a Inch 
nill form the euhjeet-s of his investigations in any Province to which he 
may be appointed. So is also working under Indian conditions of climate 
and soil and the fact that crops are growing at Pusa during both the rains 
and the cold aoaflier means that the student does as muoli in 12 months 
at Pusa ns ho could achieve in 2 years in Europe. 

The Indian student, alio possesses a good M.Se. dcgico or its equivalent, 
js excellent mateilal for training for the botanical side of the Indian -Agri- 
cultural Service. He suffers however from certain disadvantages in comparison 
viith the product of an English University. These disadvantages are con- 
nected with lus ently education rnfher than with any defect m the instnio 
tion which he has received at his University in Iiis special subject. The 
English schoolboy leaves his school with a BufTicient knowledge of French 
and Geimnn to render the scientific lileiaturo of both these countries aeces- 
sible to Jiiin. The Indian niiturnHy has not got this knowledge, since ho 
Is compelled to spend a good deal of time in attaining a high standard of 
English before hie can commence the study of any branch of aciencc. Tlio 
Indian botanical afudont also receives a mucli loss thorough grounding in the 
fundamental Mihjcots of mathematics, pltj-iics and chemistiy than his European 
colleague; this sometimos leads to an inadequate oppteciiition of tlie biological 
piohlems uhich confront him. Of these two diflieultics the lack of know- 
ledge of French end Oerinnu can bo remedied by instruction at Pusn. The 
oloinentarj- ttainiug in physics, mathcinnties and chemistry con only ho re- 
medied in the Indian llnii eraitics. 

I think that the students who ore appointed to the Indian Agrieultuml 
Service after trcSnlng at Pustt shonid none on probation for two ycais and 
«Iiould then be sent to o Univernity in Europe for one year. By llie time 
that they go to Eirrope they will have acquired Rome experience in their 
iubjeet and will be In a position to derive benefit ftorn the siiinuhis of meet- 
ing new conditions and oflier workers. 

Qmnox >3. — ^PramxsTnmoN ash Pj«orAo.iNi>.s.— (rf) Tlie most striking; 
instances of successful propaganda by the Agricultural Peparimeats me fur- 
nished by the spread of the improved seeds hitrodiieed by the departments. 
Among the mos-t successful which have coino under my observation may be 
■mentioned : — 

(1) Pusa wheota in Northern India, f2) Pubb tobacco in Bihar and the 
United Provinces, (0) improved types of jute by iho Bengal Be- 
paitraant of Agrieultuie, (4) fk.inihatore angaicanes in North 
Bilinr, ^C) improved types of paddy produced by the Bengal Beparti 
ment of Agriculture, niid (0) the introduction of quick growing 
vfliietles of giound-nuts in Klumdesh and Norlli Gujnint by the 
Bombay Bcpnrtmfent of Agrieoltiue. ^ 

Tile reason for sueeeas in these coses is tlmt the lyot is not slow to toko 
up an improvement once it has been demoiislinled io liini, nud provided it 
dots not involve capital expenditure. Th6 improvement of crop jieidu lij' the 
introduction of better weed is however but one side of the piopaganda work 
Jilmic bj the AgiiciiHuml Dopaitinents. The preservation of ciops from tlie 
dcpiedntions of those pests and diseases vvhicli do w> much to less'cn the teturn 
whieli the ngricuHurist ohtaiiiB for liis labour has received close nlleiiiion and 
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the applictiUon of scientific methods, 'which are within the financial means of 
the ryot, lias in certain cases, nchieied notable results. The fight against 
the smut disease of piai in the Prorince of Bombay is a case in point.- 
This disease can be prevented by steeping the seed in a solution of copper 
sulphate before sowmg. The Department of Agriculture has introduced the 
prnitico of seed steeping among the agriculfurists of the Province and there 
IS an annual sale of 40,000 to SO, 000 pacWs of copper sulphate. These packets- 
arc offered to the public at a cost of one anna per pachet and are supplied 
with punted instructions m vernaculars and English. It is estimated that 
this disease causes on annual loss in the Bombay Piesideney of about 5-10 
per cent of tlic crop, which is equal to about 10 lokhs of rupees; during the 
past year seed treatment was carried out over about 350,000 acres and this- 
method is now- becoming established os part of the o:^ary agricultural 
practice of cultivatois of jiiar. 

Qcistiok 11. — Chops. — ( a ) (i). The Botanical Section at Pusa is primarily 
concerned with the improvement of crops by plant breeding, that is, the 
piodiiction ot new and superior types by selection and hybridisation. A new 
type may bo an improvement on the eatsting crop because it is — (1) superioi in 
the quality oi its product, (2) heavier in yielding power, and (3) icsistant to 
diseose. 

The tliird property may of course be a potent factor in riie increase of 
-yield. The achievements of the Botanical Section ot Pusa, during the poat 20 
years, have already been submitted to the Commission m the memorandum 
describing the work of the Section. 

Dsnmples of the improvement of crops by- selection are afforded by the* 
success of Pusa 4 and Pusa 12 wheats, gram types 17 and 25, linseed types 
12 and 121, Hibiteus eannabinue type 8 and tobacco lype 28. The Pusa wheats, 
linseeds and grama are superior both In quality and yielding power, and the' 
two former are in many areas resistant to rust disease. Tee Pu>a types' 
of Hibiscus cannabinus and tobacco are superior in quality and command a 
higher pnee. The wheats Puso 62 and 80/6 ore examples of improvement 
hy hybridisation. Pusa 52 is a hybnd between Pusa 0 and Punjab 0, it is a 
bearded wheat which is increasing in popularity, Pusa 80/6 is a hybrid between 
Pusa 4 and Pusa 6, it is still under trial. At the present moment woik 
is in progress on wheat, tobacco, linseed, gram, sugarcane, oata, or/iar and 
other crops and new types ate being produced by selection and hybridisation. 

It should bo recognised that there is a limitation to the improvement of 
crops by plant breeding and that linutation depends upon the indigenous 
agricultural practice, A heavier yielding type must make greeter demands on_ 
the soil and its introduction should be accompanied by a change in the local' 
system of agriculture which will enable the soil to regain its fertility. Unless 
this is done the yield of the new type must inevitably deteriorale until a nerw 
balance is etruck between crop production end the regeneration of soil fer- 
tilitv; this bolonce will probably come somewhere about the level of the old 
yield of the local crop. 

Tlie breeding of types which are resistant to disease offers at present one 
of tlie most promising lines for the improvement of crops in India. The 
Botanical Section at Pusa is working on this subject in colloboration with the- 
Mycological Section. At present a joint research is in progress which has 
for its object the isolation of a tvpe of arlior resistant to wilt disease and 
the types of linseed and gram, wmch have been isolated in the Botanical 
Section, are being tested for wilt resistance in the Alycological Section. Further' 
work on these lines will -be taken up os opportuniiy offers when the new 
types which are being produced in theSotanicu Section are available. 

The intmdiiction of new crops from other countries is one of the easiest 
methods of improving ogriculture. The new crop however does not always 
succeed in ite new home and under these circumstances an improvement in 
the local crop may sometimes be effected by hybridisation with -tte local type. 
Thus Dtiropean oats are not^a success in Bihar and at the present moment 
vspeiiments oie in progress in the Botanical Section which hove for their 
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object the crossing of these Oats srith selected local types and the nltimate 
improvement of the oot crop by the production of a new hybrid oat. A 
recent importation which bus proved a success is that of Adcock tobacco. 
This tobacco svas introduced into India by a commercial company and is one* 
of the best of the American cigarette tobaccos. It yields in India a bright 
leaf and is being used in the Botanical Section as one of parents in some 
crossing experiments which have for their object the production of a high 
grade Indian cigarette tobacco. The crop of Adcock tobacco which is ceing 
grown in India under the agency of the company will tliis year probably cover 
12,000 acres and reach a yield of 8,000,000 lbs. 

(iii) The distribution of seed of improved varieties of cro]^ is carried out 
in India almost entirely by tbo agency of Government Departments of 
Agriculture. The introduction of the Pusa wlieats into the United Provinces 
and the Punjab was accomplished by raising the seed crop at Pusa, and also 
on local indigo estates, svhero the crop was under inspection oy the staff of 
the Botanical Section, and sending the seed to the Departments of Agricul- 
ture in the United Provinces and the Punjab. These departments then 
multiplied the aced on their own farms and distributed it to giowecs. The 
use of private estates for the production of seed enobled a very much larger 
quantity of seed to be produced than would have been possible had the area 
under the seed crop been restiicted t» tlie land available for this purpose 
on the Pusa Kstotc, and, as a result, the area under these wheats increased 
very rapidly. A similar use of indigo estates in Bihar has been made by 
the Bengal Department of Agiiculture for the production of seed of the 
impiovetl varieties of jute which have been produced by this dep.irtment. 
In this case the object of gtoning the seed crop in Bihar was chiefly to avoid 
contamination with inferior juto such ns might result if the seed nete raised 
ill Bengal. The actual distribution of jute seed to the ryots m Bengal uas 
at one time carried out by soiling the seed in As. 4 packets at the policu 
fftanas. 

The demand foi seed of tlio Pusa tyims of wheat, linseed etc., is always 
in excess of the quantity which can be produced in the Botanical Section. 
Most of the seed grown in the Section is supplied to the Provincial Depart- 
ments of .\gricultuio who thus periodically renew their seed supply and 
maintain, the purity of their product. These Departments of Agriculture 
multiply the seed and distribute it to ryots in their Province. They natu- 
rally maiutain a high standard of quality and purity in the seed which is 
supplied to the public through their agency but there is at present in India 
no leghlntion such as regulates the supply of agrioultural seeds and piotects* 
the putcliaser in other countries. In those countries where Seed Laws exist, 
vendors of seeds are roquired to furnish a written or printed label oontoining 
a statement specifying (1) the commonly accepted name of such agricultural 
seeds, (2) the percentage by weight of purity or fieedom of such seeds from 
foieign matter, (3) the percentage of ^rmination of such agricultural seeds 
together with the date of test, (4) the full namo and address of the seeds- 
man, dealer, etc. The law holds the dealer responsible for the accuracy of 
such statements and thus euables the puroliosor to iuform himself as to what 
he is buying. Any infringement of tnese orders makes the dealer liable to 
punishment. 

Seed testing and the certification of seed have now become matters of 
international interest, and progressive countries have all established seed test- 
ing laboratories whore thorough and scientific analyses of samples of seed' 
are made and certified for a nominal charge. As long as the supply of pure 
agrioultural seeds is restricted to Government departments such legislation is 
searcelv needed m India but with the growth of private enterprise some systems 
of certification of seeds will he requited to protect the Indian ryot. 

(e) The nfforts of the Botanical Section at Pusa in improving crops have' 
been successful in the case of' wheat, gram, linseed, tobacco' and Hibieeut 
civnabinus and an accoimt of the success of the Pusa varieties of these crops' 
v/ill be found in the memorandum already submitted to the Commission, in.‘ 
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tlie Annual Beports of the Section, Memoirs Of the Department of AgticnU 
tore in India, (Botanical Series), in the Busn Bulletins and in the Jffrieuttural 
Journal of India It is estimated that tlie niea undei Pusa m heats in Northern 
India IS now nell into the second million acres and that the increased profit 
the growers is about Bs. IS per acre. The dhidend on this item of work 
*3 therefore well o\cr a million sterling a year. The Pusa tobacco type 28 
i\as estimated four years ago to be growing over about SO, 000 acies, the 
value of the crop being about Bs. 2S per acre above that of the local kinds, 
the Pusa linseeds have given yields about 40 per cent higher than tlic local 
type in tiials at Pusa and have n good oil content. They are being grown on 
an increasing bc.ile by an oil crushing factory in Bihar and tho demand for 
this seed IS increasing. Tn addition to the success which Has been achieved 
ill India it is worth mentioning that Pusa wheats have taken prizes in 
Austialia and indeed Pusa 4 is one of the wheats distributed by the Queensland 
ilcnnrtment of Agriculture. The Pusa linseeds have been tried in Iraq with 
marked success and it ia piohable that one of these will be adopted by the 
local Depai’tinent of Agricnlture for distribntion. An account of the im- 
proved seeds which .are now available from the Botanical Section at Pusa has 
Tceentlv been published (Aorieultutal Journal of India, Vol. 31X1, page 190, 
may 1926). 
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oral Evidence. 

.4.1801). 'the Phnii man: Dj. Slia«, you are the Imperial Economic 
Botanist P—Yc'. 

A.1870. You Imve propaicd tor the Commission a note ol the evidence 
that you svish to give. Do you ivaut to soy anytliiiig in amplification of that 
note at this sUigoF— No. 

A.1871. Are jou aatibiied with Pusa as a site for this institution f — ^Yes. 
01 course the ideal site fur nii institution like this ivonld be a place which 
could giou' all the crops in the country and nas equidistant from all the 
important centiesj hut that cannot he rcnh'ed. Ilotc, in Pusa, the only 
disadvantage is the travelling facilities to the place. The conimunicntion'* 
aio had and ilieie is no lenson why tliej' should be ns bad ns they are at pre- 
sent. They were much better 17 jenrs ago. 

A.1872. You mean more convenient coimeotions? — Yes, the railw.sy con- 
nections neio more convenient than they are now. Otherwise heio in Pusa, 
so far ns Xortliorn India is concerned, no are loughly between Eastern India 
and North-IVcstorn India and J think we can grou’ most of the ciops. with 
the exception of cotton, nhich arc giown all over Northern India fioin Assam 
to the Noith-West Frontier. 

A.1873. How about the co-ordination between department and depait- 
ment at Pusa? Are you satisfied nith thatP — Yes. I have always fouiia it 
quite easy to co-operate with iiiy brother officers in otlior sections. 

A.1874. Arc you satisfied uitli the touch between Pusa and the Provinces? — 
Not altogcthei, bceaiiso 1 think, ns you will see from my note, the whole 
oiganisation of lesenreh in India needs revision. The agricultural^ problems 
nhich confront the different Dcpnitments of Agriculture arc not limited by 
the political boundaries of the diffeient Provinces and we should have some 
organisation (I have sketched an outline of the sort of thing that appeals to 
me) nliicli a ill co-oidiiiato the resenroli work on the major problems all over 
the country. 

A.1873. Do you think it feasible, in the face of the Heforms, to attempt 
to oigaiiise rescnich and demonstration in the teiritorial sense in accordance 
with the distribution of the crops?— J think so. Perhaps not demonstration; 
that muse be left, I think, to the local Departments of Agriculture, but 1 
sec no reason why research work should not he organised under bureaus, 
such as the Sugar Bureau which you have just examined, and the Cotton 
Coinmitteo. T see no reason why the research w'ork on the major problems 
should not be organised on those lines. 

A.IS7G. It has been found a gi’cat deaj more easy to finance the Indian 
Central Cotton Committee than one would expect in the case of crops which 
aie not export crops? — Yes, that I imagine, is the cose. Finance and that 
sort of thing is not my concern. 

A. 1877. Have you anything, other than that which you have set down 
ill your note, which you would like to say about the teaching at Pusa? — I 
would like to soy that* considering tlie fact that agriculture is of such supreme 
importance in India the number of students studying, soy, economic botany, 
is pcihaps from th.it point of view small. But considering also the fact that 
practically the only employment for these men when they are trained is by 
filling the vacancies in the diffeient Qovehnment Departments of Agriculture, 
then 1 think that the number of students is quite enough. We have inoie 
students than tliere will be vacancies for in Government service. 

A,1878. Have you youiself any experience of demonstration and propa- 
ganda?— At one time in my service I was stationed in Madras for six months 
and I had charge thero of the spraying operations against the palm diseases 
on the West Coast. That is prneticnlly the only experience I have had. It 
was only for a short time. 

A.1S79, Do you think that officers engaged in demonstration can do useful 
service by bringing to the notice of those who direct research practical, 
problems with which the cultivator is faced?— Yes, I should think so. 
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A.1830. Under the present nrrnngements, as you hare told the Commission, 
demonstration is earned out under prorincial organisations? — ^Tes. 

A 1831. Do jou think that, under those conditions, demonstrators in the 
Provinces are in a position to bring to the notice of officers at Pusn pioblems 
upon ahicli attention ought to be directed? — Under the present organisation, 
no. But there is much chance for the people uho are engaged in tho de- 
monstiatioii uork to bring to the notice of the research workers at Pnsa 
those p.irticular points which may catch their attention. 

A.1882. Your note is very full and I have at this stage very feu questions 
to ask you. 1 think my colleagues would like to hear from yon what your 
own tiaining and past appointments have been^ — was educated at the 
Imperial College of Science, London. I uent there in 1904, I took the 
Associateship in Botany of that college in 1007 and tlie Honours B.Sc., Loudon 
IJnivcrsiiy, in 1903. After that I was on the staff of the college under Sir 
John Farmer for two years and uas engaged in teaching and research work. 
1 came out to India in 1910 and uns posted to Fusa ns Assistant to Dr. Butler, 
In 1913 I was posted to Coimbatore to fill a leave vacancy for six months. 1 
returned to Pusn at the end of that and I have been here over since. I 
succeeded to my present appointment in 1924. I have practically been at 
Pusa during alt ray service. 

A.1883. Wore you at Pnsa uhen Mr. Howard was here? — ^Yes. for 16 
ye.ars or more 

A.1SS4. Did yon work directly under him?— I did not woik under Mr. 
Howard at all; 1 was under Dr. Butler. 

A.18S6. PiofcsiOi Ganguhe: Where did yon get your training in plant 
genetics? — Generally os a part of the botanical course when I took my 
botanical degree. 

A. 1830. But you ueie originally a mycologist?—! specialised in Mycology 
when I came out here. I took my D.Sc. in Botany in 1916 a' the London 
University, 

A.1887. The Chairman: Do you see a great field of work before your de- 
partment?— I think there is and there nlw.ays will be, because in my work 
no finolity can ever be reached. 

A.18S8. The question to decide is uhich problem you should tackle first? 
— ^Yes. 

A. 1889. Who, in fact, takes that decision? — The responsibility ns to the 
work tliat is done in the section rests with myself. But I submit the new 
uork that I take up to the Director of this Institute before starting it. 
That IS the rule of the Pusa Institute. 

A. 1890. That is, if ^ou come to a point uhero new work is to be taken 
up and there is a question ns to uhich of tho crops should receive attention, 
you submit your ideas on the point to the Director and he decides? — ^That 
js according to the Pusa rules. 

A.1881. Do you know whether the Director decides that question on your 
notes and his on n e\poricncc, or does he consult tho Heads of other sections? 
— ^I think in theory it should be donc_by the Pnsa Council, but in actual 
practice, of course, whon there is a didico between several problems the man 
who has to do the investigation is always attracted more by one problem 
than by others, and the Director generally would adopt the suggestion which 
appealed most to the man who had to do the work. 

A.1892. Whnt is the constitution of the Pnsa Council? — ^It consists of the 
Director and tho Heads of tho Sections. 

A.1893. Bo that you are a member of the Council i’— Yes. 

A.1894. Wlien was the last meeting that yon attended The last meeting 
was lery icccnt. I think it was convened possibly three uceks ago. 

A.1S96. I was wondermg whether, in your experience, such questions as 
the nay in which a problem is to be tackled are, in fact, submitted to tho 
Council As a general rule they are not, and the meetings of the Coundl 
have been very few. 
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A.1890. I suppose those crop problems nro very often capnblo of boi^ 
tnckled m tlieir component ports section hv section, ns,_ for instance, the 
botnnical aspect of the problem and possibly the chemical aspwt of the 
problem? — ^Yes; there is one piece of norlt nhicli is under investiRatiou by 
two vections, that is to say, by tho Botanical Section and tbo Mycologicai 
Section. 

A. 1807. How is tlmt particular osporiment arranged for?— Tho llyco- 
logical Section was woilnng on tho diso.nsc and it really arose out of a 
couversation between Br. HIcRao and mysclt. 

A.1898. It was not co-oidinated by the Pnsa Council? — ^It was not. D” 
McBao was working on it and wo discussed tho matter and decided to 
lip the siihjeot from tho point of view of plant-breeding and simply took it 
up. On the oilier band, tlie proposal icgardwig tho lobnreo instigation, 
tho study of the American tobaccos and their ciossing with tbo Pwsa tyiio 
28, was submitted to the Director and it was sanctioned. 

A.1890. Sir James MaeKcnna; You consider that, as the piovincial 
departments .are strengthened, applications for help to Pusa are likely to 
bo fewer; is that your osperioncoP — I think Iho applications for holp to 
Pnsa become lewer beeansc tbo provincial dopartments know that if they 
make an application to Pusa for assistance, the touring expenses of the 
ofliccr who visits them would bo charged to them. 

A.1900. That is a new rule under tho Fundmnontal RnW?— That is a 
new nile under the Devolution Jlulcs. During the last few ye.sis since 
tlmt rule h.is been in force, I think there hnvo been any applications 

Jor assistance, for a personal visit, by tho members of this Institute to the 
Provinces. 

A.1001. So that the Devolution Buies aro a very sorions limitation on tho 
relations of your Instilnto with tho Provinces P— It is. Even supposing th.at 
I have money in my allotment for travelling allowance which would peimit 
of my undertaking a piece of work for a Province, yet, if the Province asked 
me to do that and even it I am prepared to spend my grant on that work, 
the Province will have to pay for it. 

A.1902. In tho old days it was the custom to give short courses of lectures. 
Am I correct in understanding that they hove been stopjicd under similar 
rules?— I think the Government do not look with n kindly eyo upon them. 
The only students I have had in that waj' liavc been tho students in animal 
husbandry from Bangalore who came licro for a couple of months. 

A.1903. But these sindonls wore under the Government of India?— Tes. 

A.1904. I hare heard that they have stopped thesy shor't courecs because 
the view' of the Government of India is tlmt they are a provincial eonceni. 
Is that correot?— That is correct ns fat ns I know. 

A.190j. In view of all theso limitations, do you think it would be possible, 
witlipnt any great financial readjustment, to organise work on some of our 
scicutific subjects by bureaux such ns you have suggested to the Chairman; 
these bureaux would meet regularly, and would consist of ropresontatives of 
the workers in the Provinces and at Pusa?— That is my idea. I think theso 
bureaux should be organised on tbo problems nnd not on tbo subjects. T 
would not have a Chemical Bureau but I would hove a Soil Bureau. 

A. 1906. Do you consider the abolition of tho sectional meeting to he 
a mistake?— They died a natural death from tho travelling allowance con- 
sideration. The Provincial Governments in some coses would not meet tho 
expenses of the officers. J think tlmt was a great mistake. 

’ A.1907. Now on the gnosiion of teaching. How many rceniits have there 

been to tho Imperial Agrianltnral Service on tho botanical side during the 
Inst S years?- 1 am afraid J could not give you tho jinmher off-hand, J have 
no doubt that tho figure can he obtained in Pusa. 

A.1008. Are they a small number or a large number? — I slioid') say, 
small. ‘ 
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A IPOD You could not pi\i‘ ui tlio aiiproMnuite mniilmcnt for the lust 
10 jc.ir-.'' I should not tnio to do thnt. 

A IPIO IVoiild }o« Buy thit it uoiilii ho imi»e or <mnll?~T should not think 
thnt It would ho lorRo. hut 1 Bhoiihl uot onre to bivo it. IVliiit do you ton- 
hiJor to ho IniBt ' 

A I'll] 1 nhouhl roiisidor 20 Inrcp* — tic not think it is ns hijr os thnt. 

A 11112 In Slew 111 till' loot thnl ihoro nio so few poets ntnikihlc in the 
Iinpcnnl ABiunItiiinl ‘soriirt*. do son think thnt nndno cntph.ssi, is heiiiR 
Inid on the uncsUnn 01 po-t-Bi .idunto tr.iitiiiiB at l*iisi. lind noiild jon not 
111' siinpK pinridiiiB n isuti-." which would \oi> seldom he used } — It the Pro- 
rincul liepnrtinonts ni ABriiultiire lilhd then s.ienniics from men who hnn* 
hceii irnined nt Pusn I slionld think thirc would he one vnenney in ft year 
Mid ( .sin Mipposed to turn out 2 students ptcry yeni. 

A IPl'l Oil" of wliiim niny pet .i joh uuil the olhei nmj not.' — ^Tlmt i* whnt 
I h.sd III iiij mind when I ssid, n little while nno. thnt I do not ihtnic the 
Miinhei ol the students is small when Jon consider the piosjiwt of subjCQiienl 
employ input for tlieni 

A IPlI You know thnt it lifts nitcoys heeii ft reproneli thnt little is done 
in the lifts of ti.uliiiiB Do son not think if would ho hctler to p.ivo tip the 
present kind of pnst-prnduote tenehiiiB nnd fo stiiil soinethinB like wimt is 
psen at the Ilotlininsted fiistitutc, i.e., courses lor Bpecinlissil workers or 
lefresher laursesi' — You nienn » refresher coui-sc, witli n riew po'sibly to 
piomoto people to the hiclu'r erndef 

A.IDIS Jsot lu'cc'sarily. Men in the sen ice micht wont to (to to Putn to 
ktPp theut'eli(s< in iniieli with the tibrnry oiid lil>oi.itnrs. llieic iiiiRht be 
Btii.fy leace emii«es for the Indmn i.einhcis of (he nenire?— That srould not 
Appiinl to mo. On the whole, I tliina it is lietter to ro on with tho present 
system. 

A.ll'l'l Yon would rnthei h.ise n imper sclieme sthieh is nei'or Blled np 
with students nmlAihich is nlwnys n sort of itproneh. A »ei timi.il lltnd enine 
belore us mid fold the Commission thnt he h.ul Rot two sindents. Is there 
one Iikelilioud thnt the present post-cmdnnte eouiscs will ever be of imich 
im’pott.inec''— U those men are to fill the v.ieiintios in the Depnitinent of 
ARriinilurc in liidi.i, I tliinU there is. 

A.1P17. You point out that there are sesernl limitfttions to Piisaj but, 
nimri from the question of innmssihihty, whirli is olisinns. there nre not 
Very ninny limilntioiis to Pusn os n site fur n cemnii institute, beyond tho 
fnct tlint cotton, nnd of tourse to o certnin extent rice, c.innot he Rrovil 
here t— A lot ol rice is prown in the distiict. 

A-lPli. Do yon think tlitio is o kite nny where in Iiidin where one could 
Ret n fnrm where every crop in the country eoiild be prown? — ^No 

A.ISUP. .**0, from Hint point of riew. Pusn is no woise Ilian others _?—Ptisa 
is no worse from that point of view. Every place will linirc some di'ndvnn- 
tnge; tho dusadvimtapc here is the railway eommuniention, which is capnhlc of 
iniproi oincnl ; it need not bo ns bad na it is 

A.lP2i<. Pio/cs*or fJonowIcv' Hove you approach^ tli« Ilndway Board 
with repnid to lailway loinmnnicotion?— 1 have not; it Is not my job. 

A.1P21. Do you know if the Institute, ns an orpniiisntinn, Ims done so? — 
I do not know. 

A. 102?. Can you tell us the foilitioii of the Piisa ComieiD— Tt b-os to 
edit the puhlic.Hions and the memoirs; thnt is its main business; and it 
discusses innttcih of pcnernl interest, hut not scry often. i 

A.liO.I. Does it piiMisli the minutes of its inectinRs*— Tlmt I do not 
know ; the minutes po to tlic Dirertor. 

A.102I. Do yon linvc n colloqnimn, where the seiontifie ofitcers m*ot 
toRCthor nnd discuss Keientifia prohlemsy — AVe nro a smnU community here, 
and wo all meet one another whenerer wo are not nt work. , 
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A. 1925. Tlicre is no regulnr meeting? — I do not see the need of it, 1 see 
nil my brother oiiicers eveiy day. It is not needed certainly where all the 
ofbeers have the same social liabits; it might be needed iii the iuture, perhaps 

A.102G. With regard to post-giadnntc training, to winch you have al- 
ready made a relereiico, do you consider that the arrangement lor post* 
£indnate training at the Pusa Institute is a help rather than a hindrance to 
research? — It is no liindratice to leseaich at all. 

A. 1027. Is it a help?— I think it is. I am quite gind to have these men. 
But I would like to say that 1 think a very rigid selection is necessary, that 
we should not take anybody who does not hold a good M.So. degree. Haring 
got a man like that into a section for a couple of years, I find him useful, be- 
cause his training consists in assisting in tho work of the section. 

A.1S28. You had a numbor of students; could yon tell tho Commission the 
scientific qualifications of those students when they came to you.!* — 1 have 
had 4 since tho course was instituted in its present form; 3 of them had 
Jil.Sc. degrees, 

A.1929. In botany? — -Yes. The fourtli man was from an agiicultural 
college; he had the highest qualification that the agricultural college could 
give, whatever that is; he came horn the Cawnpore Agricultural College. 
One of these men is now in the Superior Seiricej nnotlier one only left us a 
little while back, and has not yet got any appointment; tho other 2 are 
working in tho section. 

A.1930. After they receive their training under you, aio you prepared to 
say that they arc quite efficient scientific workers, and that they could tackle 
problems indepondenfc of any direction or any help.®’ — ^Tliey uould be better, 
as every one would be, by being associated with somebody with wider experi- 
ence during their first lew years of woik. 

A,1931. At least they go away from here with a seientific outlook?— Yes. 

A.1932. And, perhaps, with a bit of initintive? — hope so, yes. 

A.1933. Some of these men, as you say, are being appointed in tho De- 
partment of .Agriculture in various Provincial Governments? — One man from 
my section Was appointed to the Sugarcane Breeding Station at Coimbatore. 

.4.1934. Hecently, ns you know, the Diiiveisitics of this country have 
been sending out n number of students to various ISuropean countries for 
botanical education. Can yon not develop the Fiisa Institute ns an institute 
for that sort of uork. so that we can send our students to Pnsn, not purely 
lor the Agricultural Service, but for economic botany and botanical educa- 
tion generally P — ^As far as I can see, it is entirely n question of nccommoda- 
' tion. I cannot take any more students now. 

A.lOSo. Given the accommodation, could it be done? — Given the accom- 
modation and the stall, it could be done, I suppose. I cannot manage any 
more now, I am alone in the section. 

A.1936. In one word, would you like to see this Institute developed as a 
post-gradnato college ior scientific education, a-itli a lai'ge number, of students, 
like, for inst.'ince, tlio Imperial College of Agrloiilture in Trinidad and the 
Impel Id I College at Tokyo? TTonld you develop this Institiite, not only for 
agriculture, but for higher scientific education? — No, I would not; I wou'-J 
keep it to its job, uHich is agriculture. 

A. 1937. Would you develop it into a Central Imporinl College of Agri- 
culture? — Yes; I should like to see all the men who are appointed to the 
Department of Agriculture coming from here. 

A. T93S. Won'id you affiliate it to the Dnivorsity, so that you could confer 
degrees.® — ^I would not affiliate it to the University. 

A.19d9. T/ic Chairman: Not even to the extent of giving a degree on 
thesis? — ^I would prefer not to affiliate it to any University. 
j A 194(1. Ttafasor Catif/ulef: Do yon Hunk jou could attract stildeilts to it, 
without having it affiliated to any Univeitity P— Given a Teasonablo pTosjicet 
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of subsequent omployment, you uould not luivc any difhcalty in attracting 
students. 

A.1941. The student gets a certain amount of training here, and lie goes 
to Europe, to Rothansted perhaps, or some othoi institute and gets his 
D.Sc. AH the credit lor his D.&. thesis goes to the Rotliamsted Experi- 
mental Station irhcreas you hove done the foundation work? — ^Thnt is true. 

A.1942. Many of our students go anay from this country to European 
Unireisities to get that recognition; nould you not raise the status of the 
Fuse Institute to that of any Euiopean post-giadiiatc institution? — I do 
not think so, because we must keep the technical side of our work before us. 

A.1943. With nU the equipment and facilities that you Imre here, you 
would not develop this Institute in that direetiou? — Not for general science 
teaching. 

A.1914. I am talking about agncnltiiro only, post-graduate training in 
agriculture. Would yon be content to dorclop this Institute into a Centrol 
Institute fir the whole of India? I envisage the time when the people from 
the iioighboutiiig countries will come to Fusn to stud; problems of semi- 
tropical and tropical nature? — nm afraid the dcielopmont which you sug- 
gest would interfeie very much writli the research woik and the activities of 
this place for the benefit of Indian agriculture. I should like to haie, ns I 
said earlier, these 3 or 4 students in tho section, but the development which 
is being suggested would, it seoms, entirely alter the character and the use- 
fulness at this place to tho agricnitnre of India generally. 

A.194S. Tou would confine tho activities of the Institute to the narrow 
limits of providing mon for the Indian Agricultural Service? — ^Yes, but X 
would not exclude a man who was personally interested in agricultnic, a 
rich landowner or anybody like him, from coming here if ho wanted to do so. 
provided there was room for him. 

A.1946. Are you in tondi iritli tho Economic BOtonists of the other Pro- 
vinces® — I have been m service for a number ot years, and I know pretty 
well cverj’body in the service. 

A.1947. When you aro carrying on a piece of rescarth work here, do yon 
have any medium Iqr which you can notify your provinoinl fellow-workers.®— 
f can write to them, and I do write to them. 

A.194S. Tlierefoio, they are in touch with yon? — ^WTion anybody that I 
know oi in a Provincial Department of Agricultnro is worldng on tobocco, 
for instance, I nm in corrospondonco with him. I am in correspondence with 
anybody like that who is working on something on which I myself am engaged. 
Tobacco work is going on in Bengal, and tho Bombay Department keeps n 
small farm in Gujarat for tobacco work. 

A.1949. And they are in touch with you? — ^Yos; I visit Nadiad and Dacca 
regularly. 

A.1950. Are you in touch with any University Professors who aro teacli- 
ing botany® — used to have a certain amount of correspondence with one 
or two of them, but T am not very much in touch with tho Universities. 

A.1951. With regard to yonr suggestion for seed testing hero, do you feel 
the need of n Pure Seed Act in India?— Not at present, bnt I think it will 
come in time. 

A.1952. With tho development of plant-breeding work, it is sure to come? 
— Yes; it wdl come in time. I do not think there is any need for it at 
present, because tiie supply of agricnltuial seeds is practically restricted to 
the Departments of Agriculture. 

A.1953. Is there any arraugemont hero for seed testing and certiTicatiou? 
— ^Thoro is no such jqrrangement; I do it occosionnlly, when I nm asked to, 
but it is purely a private thing, and I always do it on tho understanding 
that no certificate of mino can ever be dra^d into a legal dispute. 

A.1954. The Ghairman; What is your view of the relation between teach- 
ing and rOseorch? — I have some o^crience of that in England, and my i iew 
is that people who are to be trained to do research must bo taught by re- 
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search orkers. I do not agree vith the view that is somotnnes put forward 
that we should separate research from teaching entirely. Post-graduate 
teaching, training ot men to do research, can only bo done by somebody who 
JB doing research himself. 

A.195o, What about the converse olloctP — ^Do you think that teaching has 
a vnluahlc influence upon research? — I think it has; I think if one has got 
students to teach, one is compelled to take an interest outside possibly 
the one or two lines of rcscnroli whidi one is conducting onesolf. I do^ not 
think myself that teaching, provided thoro is not too much of it and it is 
post-graduate teaching, has a bad effect upon research. Elementary teaoli- 
jng of course is death to research. 

A.195G. Jfi. Calvert: In continuation of what Professor Gnugnlce asked 
you, do you find that University Professors of Botany take an interest m 
your work? — Yes, T have had correspondence with one of them. 

A.19o7. Do they como and visit you and see what you are doing? — ^No, 
but we write to each other. 

A.195S. What, in your opinion, should be the agency for tho_ canyiiig 
.out of work of indirect economic value, such ns plants to prevent soil erosion, 
-or reclamation of land, or things like that?— ^f course, nil the Economic 
Botanists of the Agricultuinl Department have become absorbed in plant- 
.farceding. 1 should think that would be the work of the Forest Botanist. 

A.1959. You would not make it any section of the ngricnltnrnl work? — 
jS^o; I would bo inclined to give it to the Forest Department. There is no 
section of the Agricultural Department, ns it exists at present, which is 
■concerned with it. You might make a separate section, if it is considered 
more desirable that that work should be done by the Agricultural Depart- 
ment than by the Forest Department, 

A.lflflO. You have suggested n senes ot bureaux; would there be any ad- 
vantngo in arranging them in the order of the portions of the plant, that is 

say, one for the roots, ono for the loaf, one for the fruit or the *ecd, and 
so on? — do not think so. I think the scheme which 1 sugwstod for the 
bureaux was that each bureau should bo charged with one of the major 
problems of Indian agriculture; I think the subjects which I suggested were 
soils and plant protection, and then the principal crops; that is bow I should 
jiliot subjects the bureaux. 

A.1961. J/r. Kamat In the scheme yon suggest, you propose that the 
Agricnltural Adviser to the Government of India should be a Member of 
the Assembly? — ^Yes. 

A.1902. At present nobody prevents the Government of India from 
nominating him; but possibly, as the Government of India feel that they 
hare not the power to initinto anything in the matter of the Departments of 
Agriculture in the Provinces, they do not think it worthwhile to do so. Un- 
less, tliorotore, the Government of India, that is, the Member of the Exeon- 
tivo Council, feels that ho could do something, wh'ere is the advantage of 
Iiaving the Agricultural Adviser in the Assembly? — think, considering the 
importance of agriculture in India, the Agricultural Service should have a 
■permanent reprosentntivo at the headquarters of the Government and ho 
should be free to deal purely with administrative questions. Ho should not 
■be concerned with being the Director at Pusa and bo need not necessarily 
bo a man of tecbnical qualifications. 

A.1963. What I was asking you was this; agricultural problems cannot 
possibly come up for discussion in the Assembly as they belong to a Trans- 
>ferred ‘subject. What, then, would be the use of having tho Agricultural 
Adviser in an Assembly wliion cannot initiate anything at all ? — ^Do you mean 
that he cannot initiate ony discussion in the Assembly at Delhi? 

A,1964. Very little nt present?— I think that is wrong; that is all thot I 
can say. 

A.1965. You think he could do something?— I do not think you arc wrong 
in yoUr statement ; hut the principle is w roiig 


Dr. P. J F. Shaw 



218 


A.1966 Bnt tlmt is the nctunl state of affairs; and your scheme tries 
to c)inn(;c that state f — Yes; my sriicrac uould change that. 

A 1%7 Then, about your snggestion to have an AllJndia Agncnltnrnl 
Association ; as the members a oiild be drairii from long distances nil over the 
countrj lion is this Assoemtion to hmciionp — ^Theic uould be nu annual 
meeting of the Association and nt the same time, in siew of the very large 
distances in India, it notild hold local shows in the dilfcrent Provinces. 

A 1903 But, according to yon, the mcinbwship is open to any one who 
is intoicsted iii ngiiculttireF — Ccrtninlj ; wo want a large non-oihcinl clement 
in the Association. 

.\ lOCH ’J hcielorc the membership nught e\teiid conceit ably to, say, 20,000 
people and would thej cici meet in a general meeting P — ^Xo; a meeting of 
the whole Astociatinn would be nn impossibility. ^ 

A, 1970. Thcicforc, I ask how would your All-Iiidin Agiicnltiiial Associa- 
tion he useful to the coiiitirs p — It will Imvo to he siib-ditidcd. 

A.1971. Into proMiicinl associations? — ^It might perhaps not bo advisable 
to snli-dividc it in .uyordanco with the CMsting xiioiincial boundaries; but 
it will h.iic to be sitb-divided. 

A.1972. Your aim is to sccuie adtico on agricultural piobloinsp — iUy aim 
IS to eicato a soit of public spirit ond interest in ngricnltural reseaich and 
piogrcss in India. That is what 1 ttiink such an Association might possibly 
do. 

A.197.3. It will not ho of any nse in soiling agricnltnrnl questions, or 
in showing tlio agrieuUuinl needs and rcqiiiromciits of the public. In that 
respect It might fail. Suppose the public wont a solution ol a paiticular 
agiicultural pioblem. If this Association never meets at all as a body as a 
whole, how would jou obtain the lead from the non-olBcinl membcisr' — ^It 
could icrj well bo met by delegates. 

A.1974. Tlicu it comes to this, that it would have fo resolve itself into 
committees? — Yes; you would lioic to have committees certainly. 

A.197G. Do you tliuik that would be n fonsiblo arrangement F— I tlunk so. 
I do not sec any other way of doing it. 

A.1970. Sir ncniy Zmirenee: Yon referred to somo Devolution or De- 
partmental Rules and said that they were a handicap to you in doing the 
necessary touring. Will you refci me to tlie particular lulc you mentioned? 
— Tins is the rule which wns coiiiraunicatctl to me by the Agricultural Adviser 
to the Goicrnment of India: ‘It is the accepted principle of the Goi em- 
inent ot India and the local Gorcmniouts that whenever nn cNtia expendi- 
tuio IS actually incurred by the Central Government on account of the ser- 
vices rendered to Proiincinl Govemiiionts by one of its officers, a claim for 
it can be raised on the Provincial Government, and vice verm. Acting upon 
this principle, the Audit Deiiarmtent insists on claims being made on Pro- 
vincial Governments for any expenditure incurred by the officers of this 
dopnrtincnt in undertaking any woik or tour at the special request of pro- 
vincial dcpartiuonts. If you so desire it joa may make use of this intomia- 
tion in youi reply to the Questionnaire of tlie Royal Couimissioii on Agiicul- 
turc,’ 

A.1077. Sir tianga Ham; Is that a departmental rule or a Devolution 
Rule* — It IS not 0 departmental rule. 

A.1078. A'li Jlenry^Lamienee; There is no megtion of a Devolution Rule 
in this statement? — I tlunk wo should be allowed to tour for tho pui- 
poso of consultation with anothor ofiicci of anothor depaitment who is en- 
gaged on tho same line of work. 

A.1979. Sii Ganga Sam; On invitation or on your own initiative?— One 
would natuially write to the man who is engaged on the same lino ot work 
as one’s self, and suggest that it would be desirable to meet for the purpose 
of discusviiig and woiking together. If nn oflicci at Pusa were to put up, 
as n reason for going nn tour, the fact that Iio wished to discuss his work and 
its possible lino of fuithcr development with another officer engaged on the 
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sonic line of wort, 1 do not think that tour nouM bo sonctionecl. Touring for 
the pnrpoiio of coniinltation u itli another ofliccr engaged in the same line of 
work would not he sanctioned. 

A.1980, Sir Hcniy iMVtencc: But yon ore not debarred by any Devolu- 
tion Bnle that you ore ounre off — I do not know the Devolution Buies. 

A.1981. They can only bo altered by the Government of India and the 
Secretary of State? — I niidorstood that tlicso rules uhich prohibit us to a 
certain extent were Devolution Rules. 1 must say I have never rend the 
Devolution Buies and I do not suppose I ever shall. 

A.1982. This order merely refers to a ruling of tho Audit Deportment? — 
I think the Audit Department nets eh tlio Devolution Buies. 

A.1983. Sir Oanga-liam: Do you see any possibility of breeding wheat 
seed to suit the soil oi Bomhay and Madras in placo of cholam, lujri and 
other winter crops? — I am nlrnid I do not at present. 

A.19B4. You do not see any possibility of it? — Not of cstoiiding the ciiUi- 
vatioii of ulicat into the tropical nrens of Madras and Bomhay. 

A.1P85, lias any research been made about it? — J do not think so. 

A.198G, You think it is not possible?— I should think it would bo impos- 
sible. 

A.1097. But do not you accept the American principle that if the soil 
does not suit tho seed a seed must ho discovoicd to suit the soil?— Certainly. 

A.1983. Tlien why do yoit call it impossiblo? — ^Tlicre are limits to that. 
For instance, I do not think it would he possible to pioducc n variety of 
paddy which would grow in Scotland. 

A.1089. I want to n«k you specially about wheat. You think thcro is no 
possibility of iiitixidncing u heat in the place of tholnm, bajri, ragi and others 
in these tuo Provinces? — ] think iliat the tempera tnro in these areas would 
render it impossible; that is my opinion. 

A.1990. Ilavo you any o.xiierience of dry farming?— Xo. 

A.1991. Dave you visited any such place in America P—Xo. 

A.199S. Do you think that tho quantity of water has an effect on tho 
yield of a crop." — In my experience in Pusa it has a very big effect. 

A.I093. You moan the greater tho quantity of water you use the more tho 
yield?— Wo do not irrigate liero. 

A, 1994, Say, in iirignted tract-.; hove yon made any research on that 
subject?— I lias'c had no experience of irrigation at all. 

A,1995. I do not lemeinbcr seeing it in tho Agfirnlluml Journal; hut did 
you read the account of 3Ir. Ilonnrd making o\pni iinents in niy village, 
, .Gangapur ? — 1 have the file in my office. 

A.lOiiO. With two waterings, where they generally give four waterings, 
ho produced ii 2o per wilt gie.Uer yield of a heat; that, I think, was due to 
harrouing. W'hnt do yon attribute tho success to? Do you think the real 
reason is tlint it is duo to liarrowingP— J filiould not like to give an opinion 
•on that, boenuEo I have not seen it. I was not concerned with tho oxperi- 
meat itself at all, 

A.1997. Do you know that 140 inches of water is given for sugarcane? 
Is that a good praeiico?— I am alraid yon arc getting mo off my subject. I 
do not know about irrigation. 

A.1998. Sit Xhomaf Middleton; You mentioned that in putting up cor- 
t.uu proposals fspcelficnlly in tho cose of tobacco cultivation) yon submitted 
them to tlio Director? — Yes. 

A.ldOn. That is, 1 piostiiiie. niuhily for Inidgoling purposes, it is quite 
necessary that the Director should kiiou' uhat money you are likely to need? 
—It is also with » view to picrenting overlapping and with a view to co- 
ordination 0 l work between tho different bections. It is not ii inie which is 
TOrj' strictly observed, I tlniik. 
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A. 2O0i) I ^niipoie it wiiiild lio to lirio^t to tlio fiofiw 

of the Director any mcli projimn) niucli n Jikclj to mid considiroWy to il,r 
cot ol } 0 ‘if norl,*' — ^Most cx.<i tainly. 

A.StMl. Othi'raise tlm work of omh ifrlimi n innrtir.tlly itiilojiciuli jit' 
Ikicli Jloul of llip drpnrtint lit »* norkiiiK inili>|icud«'iilJyi'— Vcv 

A.StKK frt that Pow ronlly tC|«V‘Ctit» a pronji ot rfoarch inslituU'* in 
the rpjt'e in ttliieh no o.(< the term •«''t‘flrrli tn''ttttito' in Britain f’—JCo 1 
think that !>. takini; an oxfreine >imi of tha ea"o hi'cft«'*i*, n't 1 mentioned 
cirlior HI iiij oiirtomo licro, «o nro nlnno in a Mnill iiJier. Wo arc nil lOic- 
ihoi orciy iiunuto ol our lit*** and thtri' n I'nihiitR to lalk olniiit 
our ni'rh Tliat is tiu' smhii; thtni; with rr/ani to the |>oint whitli tou ort 
niiiin;; non . 

A 200.1 for e\aiii(>!e, jour jt|ant*bir«(!in); norK liere rt‘(iic»pnt«- vork nkitli 
1^ hciiift ilono at Cindirldpa, ]k)iubttii;h iind Alw'rcetnytli*' — yt*!, Iron. tli«t 
ivoint _<>i non. 1 iiiiMindorstoo*! >i>n. 

A Similarly nitU t«‘i»id to the nrork m the Chemical Dcriarliacntf 
—Yet. 

A 2'>»3 You half iiitHtid in your nideiut' on the m-od for wori> frenfcrr.t 

mcetinRi holnmu n-oarrh worLera}— Y«»t, 

A •.’•Hal You prupiwu' to sefurv that ohj«l In orpimtiitp thi> irorl' in 
bUTeauv?— Vet. 

A.2iW7. Tlie dittanfoii in rmlia nre lery Rit'.at, nnd ilio diffieiilty ot RottinR 
pilhennj't of cortidejtiWe eite it also jtroit. Do >o« not think if ton had 
them ciRlil fcteriKiiriK’d hurt an*, it infrhl proiont re'oatrh irorl cr»_ mooting 
nt fittiiioiitlj at thej might, ratbtr than Imie thi> ttfi-ct of hnnging them 
tORi’tlifi f— I cannot i.iy that that jioint of vion had oreurrel to me. 

A.'.''-'DH. I a»l. for tht*. natoii; ne Uaeo a Ildcireli Counml, at jou know, 
tn Britain, wo aro orrauiM''! more or Ift on the lines of your hifre.auv{ ro 
did flunk at one time ol orratiRtBR ii'tetinf!* of th' topwato groups, hut irc 
jonnil that in fart the interi-rtx nwro *o iwmeroua thnt much it'oru frcsiucnt 
tneotiiw's totdd he arrangctl it n ftw norkort who ncro engaged on a epcciOc 
piniil neri' eiujMmeiwl to iiiiet nj. and when Uio ueto'sity nreo; tliiii »« how 
we tolveil iho dilSenltj i —Yet ; I do not »< o that that i> fimdamcntnUy op)>a>od 
to t.hnt I iinio put foniarsl in my note. 

.V.SOitO. It H not fundamonlally oppeird, the ohject is the tan.c.*’ — Yco. 

A.2010. But the effect of organttliw b.v hiireauv luiphi bo to pitieiit the 
Tiwi' ohjett JOU have in mi'wj at least, thin is what we h.avo found in our 
e!sp\rienr<i. 'llie l.ict is that tbo more you attempt to clavify on paper tbo 
subjects on which agneiiUaral rc.e»reh worker* are engaged, the ntor, diBi- 
cttU It t.cfoines to orf.anRo lor Irdpiem ne'eungtr— Yes, cottaiidy. 

.\.2011. Ysi'H whole object would be ’s-eured if hy wune means it woatiu.- 
der«t<)od that worken. would ini'ct fnaiucutly and their ccpeiises could Im 
jnetf— Ihat would go lery far towards ti'caring what is: my ohjeet in this 
note. eeriainl.v. 

A3B2. In eonodlion with the ttaiaing ot Indian students jou referred 
to »oino disabilities under whieh thty labour. One i“ the oBnons one that 
rrcnih ntid German am not lanRuaiprs that aro taught in the ichools. and 
you think special measures alioald be taken to osorcoma that difl-euUyf— Yc*; 
at tlie Inst lueeting of the J’osa Council we discussed that point 'and the 
possibility of obtaining a tutor in Frentb and Gtrinan. At tic piesent 
moment in my own ewtiou 1 tty to giic a little instruction in Centum to air 
students. 

A.C'llfl. But till) wore teriofis dilBrulty ecoms to be tlio lack of gr<>unding 
In mathematics, plijsics and rlicmwtry?— Vi's, tint is the more voriou' 
diUtcultj . 

.V.301j. There would opjienr to be no inherent reawm why Uiot p.articalar 
difficulty ehoidd not bo reuiovodf— Xo, there is no reason why that should 
not be removed, but we eannot do any thing to remoro it here. Wc can do 
aomething with regard to rrciicb and German. 
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A.2015. You are pointing out that the training is defcctirc? — That is the- 
defect in the Indian Unirersity training as far ns the students who come to 
us are concerned. 

A.2016. In answer to Prof. Gangulee you said you would rather not hare 
any association with a ITnirei&ity; do you not think it would greatly add to 
the attraction of Pusa Irom the students’ point of view if they were able to 
take a degree as the result of their study hcie? — ^I am afraid of that sort 
of thing interfering with the rcsoaidi work of economic value which we hare 
to do. Yon see a good many of oui- inrcstigations are of a kind on which I 
do not think a Univoisity would give a degree. 

A.2017. I ask for this reason; we hnvo at the present time, I suppose, 20’ 
or 30 research students in training in Britain in connection with agricultural' 
work, and of those who go to Cambridge I suppose quite half will take a 
degree while they are pursuing post-graduate studies; from the student’s 
point of view the possibility of qualifying for a degree certainly adds to the 
attraction of the post-graduate course. So far as I have heard, there has 
been no difficulty raised from the standpoint of the institutions ? — 1 was 
speaking purely of my own section. My section is more difficult from that 
point of view ^an any other, because our work is on plant-breeding, as you 
know, and a problem in plant-breeding takes a long time to complete. It is 
very much more ieasiblo in some of the other sections. 

A.2018. 'We have the difficulty which you indionte in plant-breeding, but 
you hare the advantage over the British plant-breeders that you can put 
through two or more crops in a season? — Yes. 

A.2010. In Britain we have one crop in a year to deal with and therefore 
it is not a rety suitable subject for a icsoar^ degree? — Yes. I might give 
you an instance from the work going on now in the section. In the cold 
weather of 1924 or 1925 one of my students took up some cross-breeding work 
in gram; that particular student only got ns far as the first hybrid generation 
in the next year. The present lot of students are carrying on that work but 
they will not finish it. I should think three generations of students will have 
passed through before that work can bo published. 

A.2020. That applies to your own section; not necessarily to other sec- 
tions.’’ — ^It docs not apply to other sections to the extent to which it does to 
mine. 

A. 2021. Viofessor Gangiihe; But even in your own section students could- 
undertake certain research dealing with plant-breeding. Take, for instance, 
the morphological character of arhar flowers; one of your students could 
undertake tliat problem and see what relation exists beWeen the morpholo- 
gical structure of that flower and immunity of the plant from diseases? — 
Yes. 

A.2022. You will agree with mo that that is a problem which could be 
undeitaken by a posl^aduate student, and it is a suitable subject for a- 
thesis? — Yes, provided he is going to stay there for four years; four succes- 
sive seasons I should think would be required before you would be absolutely 
certain which way the resistance to disease was going with a particular 
morphological character. 'We hare now had two seasons and I think we want 
two more. 

A.2023. Sir Thomas Middleiom But, from what you have already said, 
I think you would agree that so far os the giving of instruction in plant- 
breeding is concerned, you are more favourably situated under Indian condi- 
tions than you would be in a temperate climate? — Yes, I think so. 

A.2024. You have a wider range of crops and a more rapid groiring; 
seasoup — ^That is why I consider we are likely to get better results by training 
men here for the Agricultural Service than by sending them to Europe. 

A.S02S. Dr. Syder; Are those students whom you are training here im 
receipt of scholarships, or are they probationers ? — 1 will answer uiat ques< 
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tion aitcnraids it I may. Some hnre scholni ships and some pay their oivn 
nay; I really could not tell you hour many off-hand. 

A 2020. Sir ttames JfocSenna; Theie arc no scholniships given hy Pusa? 
— I do not think so, 

.V 2027. Dr. Sydcr; With regard to your being linked up with other officers 
working in the Provinces, u onld it snit yon if yon had an opposite nnmW, 
tay -uitii \egaid to hotwny, vn aft tVio PTunnees, and your conespondence 
aero officially'r«cftgniscd f — I am able to correspond aitli them now. 

A 2023. But you are not able to meet tliomp — J do not say I haro so much 
difficulty in meeting them as tliey have in meeting one another. You see I 
can, subject to certain limitations, tonr all Indio, but the man, for example, 
a ho IS working on tobacco in tbo tobacco farm at Bombay cannot very well 
go to the tobacco farm at Dacca. 

A.2029. So that tbo chief thing is to bring these men together?— I think 
so. 

A.2030. Under yon? Is that the idea? — do not necessarily wish to put 
injsclf at the head of a liierjichy of Bcouomie Botanists. 

A.2031. With regard to this question of post-grndiiato teaching 1 am 
going to read to you a Besoliition of the Impeiial Conference of 192C, and 
1 nill ask you wlictlicr you agiee aith tiie piinciplcs laid down there, “^o 
first requisite in a candidate for scientific sen ice is a thorongli grounding in 
science in its blondest aspects; it is only on tho basis of siicli a training as 
is given by a well-conceived honours course in science at a University that a 
supeistiucture of specialised training c.in be soundly built”?— I agree with 
all that. 

A.2033. “ The snh-committee aclcoinc the increasing importance which 
Universities arc attaching to rese.srch and the tendency to emphasise the 
essential connection between higher teaching and research work." Do yon 
agree with tlintP— I agree with that, certainly. 

A.2033. Where does Pnsa come in here?— I think we do both tlie higher 
teaching and the research work. 

A.20S4. On a snifioiently large scale?— About 00 memoirs of a botanical 
senes of the Department of Agriculture in India have been published. Of 
these about 50 have been wriUon by officeis woiking in the laboratories at 
Pnsa. 

A.203j. You say officers; do yon mean students? — Ko, I moan officers of 
the Indian Agricultnral Service. 

A.2038. But we wont more memoirs from tho students?— Yes. 

A.2037. I mean tins has a bearing on tho training of students?— Yes. 

A.203S. Th" members of the Agiioultural Svirice are quite capable of 
looking after themselves, but what would happen if yon all disappeared?—! 
do not quite follow your question. Do yon mean that the post-graduate 
•Andents here shonld have more ohnnes of publishing work? 

A.2039. Yes? — As I have just endeavoured to explain to another mem- 
ber of the Commission, in my own particular subject it is almost impos- 
sible for a man who comes for a two years' conrsc to carry thiongh a 
line of woik to a point at which he can publish it. When the parti- 
cular example which I mentioned just now is pnhiished I shall edit it as 
a joint effort of all the men who have been engaged on the work. In my 
own paitionlar subject I do not sec how a man can publish a piece of work 
which IS his own in the two years that he is with us. 

A.2040. Tho Resolution aheady leferretl to says further, ” Specialised 
study necessary for scientific officers should be mainly of a post-gradnate 
nature." Is tli.it light? — ^I do not sec how it can be anything else. 


Dr. P. J. F, Shaw. 





A.202I. And In ncpordanrc witli the iimuiI piitctiro of X’nijrcr- 

siljo4 such specmliHvl study should he tnkcn under men uho nre cngngeu in 
Ksonreh in the holds coneerncd.” Kon 1 pul jou this finestion ; _ 11 we ■:ent 
men iroin llio liiduiu UntvorMlies to yon who liad n good grounding «n thc»e 
subsidiary subject*., would jou like to tnko these men to train under your- 
selfp — ^In ttlml capacity? 

A.SDiS. As post-gindnale stndwitb of tlio tcction? — lint surely that^ is 
what sro aio doing uosr, 1 lake my post-graduate students fioin Indian Tiu- 
Wiifios. I take inon who linve already taken an 11 So, degree, if pO'Sihlc, 

Is that not what yon inoaii? 

A.Sni.1. I meant that, but yon take only two men. Can you jiol take 
more? — 1 Imre not the room loi more. 

A.SOil. If^yon weie giren moie ateomniodation and equipment? — Yes, if 
we Were given jume iiceoiiunodatioii and a Inrgei staff, instead of t.skiiig 
only 2 a year we might take 4, But I should not care to tnko more th.m 4 
lieenu^e I slionid not feel that I could give m> pcrsoiml attention to more 
than tlmt nnuibcr. 

.\.20IQ. .is regards rcprc'cnlation in the Assembly, this maltet has eome 
np not only fn your ovideiire hut also in the ovideiien of iinotlier gcnlioinan. 
l)o >011 know tliat an official metnlwr in tlie Aa'cmbly, nnloss lie hapiieiis to 
ho ,1 Ifciiibei of the Viceroy's Coiintil, lins got to Irnve hi< uiess nnd opinion*- 
outside the door? Ho has simply pot to m and sole quietly Tlial is wh.it 
an official member does? — That i*- highly regrettable indeed. 

A.2tl}6. .Sir Mofioa Uam: Do these post-graduate fitnilont-.. wlio come to 
you, come with an eys’ to getting Goieniment n rviivs or do any of them eoino 
with a view to slnrlinB work on their owtif Do yon get tliCse stndenth fnnii 
tiio tnltikdar nml big landlord eoniintinitics? — Ko; tliat I think ia one oi the 
most serious sliltieultics. Pincticnlly every atiulent vrlio romf<s to ws lomes 
witlitiie ide.a of gelling Anb''equeiit eniploywenl under Gosermnent nml what, 
in my’opiiifoii, is needl'd in India is Ihnt the big Indian londowtiers should 
he more ineliHwl to aciid thiir t-on* for training in agilcnltme. 

A.2017, Tlmt has nol been done yet in Uic tn*e of tnlukdnrs and sutli like 
people?— *S’o iipplieaiion has yet In-t'ii mode to me by « man who would not 
at the end ol hii, course have nce.'iited a tiiuerimiflnt iiwt, hod it been offered 
to liim. Ore of the sludenls 1 lm\e got at pfestnl in the section Inis a cer- 
tain amouni of IniidHl iiropcrly, but he would rertainly taki* iiji n post in the 
Snpeiior Ferriie it it ssire offer.'d to him. 1 do not think that 1 Jmve had 
nnyboil.v coming io me im linininp wttli tlio deliberate idea of tctnriiiiig to 
the pnieiitnl e-.tntr and itiers'.'iMiig the outturn ol his home farm. 

A. t'OIS. 7'ro/ej.ei fAiiioiihc; Would yon esprc'S yoor views on tlm w|orhiiig 
rtf the Iloiird of AgricuUme''— The lltmid of Agririilliin' Ins mil his'n, in pimt 
Tc»ars, of '\i*ry iutcri'St to oITirt'ni of fncltnii 

Servile Iwi.sii-e its roiislitiition is Mich that it is renreely po»ibIe to di‘e«s' 
techmeai prohlem*. swcii as '.(iontiffc ofiiceiA Jmtr to deal with. The Itimnl 
of Agrieuitiire iris hwn loneerned more willi mlmiiiisfintiie question, nnd, 
very largely, witli questions about cattle. As far as I am iicrsennlly tun- 
eerned. in reemit years tlie noaid of AgrieoUiire meetings have hei-n r.ilhei 
ilntl. Thai is all 1 can any. 

A.ffOlff, Do vou think it inn be revited and made u veiy uselul iijstiiH- 
fio„'r—is*o. I think the Donnl of Agrictilture would .always find lit lime 
taken np with discussions of an ndmjni‘ trail ve nature, U is not a suitable 
bo<ly for liie diseiusioii of seiejititic questions. 

A.20i<>. Would you like lo m-iie* the Sectional fonii-renre*?— 1 slnmld 
like to I'.wise the sunn* smi of tilings pi meetings of tlnste Imrenus wJiieh 
I linve suggested. J tliink that is a moie iiiofitidile line, 

A.2011. •’’ir Thomnit JfhWfefon; Assuming thai in the fnfnre n demand 
were to nri'e lor po-.t-pr:idtmlo tiniiuiig in your aiihioii, do \\e nud*‘»»t.ind 
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thnt the limit of 4 students which you have mentioned is duo to the Inch of 
teachers and of laboratory nccommoda-Uon, and that there is no limit imposed 
by the facilities which the natural conditions of Fusa offer, or by the problems 
which romnm to bo tackled P — ^There is a limit by the natural conditions 
which Pusa offers. In stating tiiat the mnsimum number that I could take 
would bo 4, I a as supposing that the botanical aroa which yon hare visited 
this morning is to remain the sole area available for my work. Given m- 
crensed Inboiatory accommodation and an eirtra staff 1 should taka about 4 
students a year If you go beyond that, yon have got to giro me more land, 
that was the point. 


(The witness withdrew.) 
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Dt* W. McRAE, M.A<« D.Sc., Officiating Imperial Mycologist, Pusa. 
neplicc to (he Questionnaire. 

Qufstion. — t (/I Tlio Oiitifll (Sorctnmui.t «ill nUinjs lie ih’oplj 

ii?(i'i(stC(l 11) iittf iiiilttiro js tin* iii.iin (<mplmini-iit of tlii> cronl 

iikiijoiity ul till' (((oplo of Iiutin. Homo of tlio iirtnitios of llio CoitrnI 
UoM'vnnw'iit Lo'MvnIs th'’ iiopvovowient of jiRriooUwve are hwiig larriod mrt 
ilucrtly 111 tfu» Aurifiiltiiml Hosc)irpli Tnstitnto il Piimi, tho iinpiTiiil Insti- 
tute of jJ.iif.vin);' at BniiRalaio niwl the dairy farms nt Knrnnl and Weilington 
iiutl iufliroctly liy tlio h'vy of eesses on e\|>ortc(i cotton and tea in ordci to 
fifotido fnntla for tlio ('leiitr.-il fottoii Cominitteo one] the Indian Tea Assopin- 
tion to further (lio innii.v interests CKniiPCtod mlh thosi* two crops. If Govern- 
ment \uiiild Icvj » sm.di <ess on t 1 i«‘ otlici iii.iin pspnrts of aRi tciiUiirnl ptodueo 
ouch <w food grniiH-, _nil-scetls, fibres, tolmuco, coffee, rubber, npicca and 
tiumure-, an iiuuino snflicicnllj larntf ■wnuld lie srtnred to cmihle Goserninent 
to finnncs' npc‘r.itiflns In further aRiicnltuinl tinprotonent in us widest sense 
tn un esteiit coninKiiHiiratc with the iii'ed. 

For the nilmiiii'.tmtion of suili a fund an -tdvisorj Ilimrd miKht be net 
up representative of thi sniions intitv-ts. It wutild conn'st ol ineinhrr- 
riprcseiititi)' the I)ep.iitmenls ot ARruaUntc )» Iliittsli India niul the Imlmii ' 
Htniesj nietnbeis lor Inciil nfintmltiiral interests nnd fur trade and niiinn- 
faicnriii)' mteiests. ft ssnnld ho an .\n-tiidin hod}. Us (nnitmii would lie 
In iaiiinte and ein iiurane ri'iiuih, experiuicni and tlenienstiiiiiiiii. to 
e\.\imno *i'henips of uotlc lUtd to niincnte the ms-ess'uy tunds to inrr> 
them out The nrinuiiih.atioii is inleiided to stipph ineiit tlie work hciiijr dene 
by Departments ot .Vcrieiiltiirc in the I’ujrinces ami States. U is m no 
was jne.int to leliure I’roviitcih of work they should ami r.iTi do; Jt is 
meiuu to help whoie help is rouuired. Permanent aecretaries would he 
rcipiirtd who inisht divide the aetivities romewlint as felloas! (I) trop-pro- 
(liiction niid improvement, ft!) nnimal Imsbmidrs, ilaityinK and fodtler-eiops, 
f.H tiriiHieo. eroiiemies ami ca<ippialio(i. (Jj ii rigntinn and enuiiiPti iitK iiiit, 
<S) irop profeetiun. 

The scrre».ir,\ in s'hatfte ot ciop proUttion would de.d with pl.iid dis, lives, 

' inseil nttiicks mid the deUiiuliiin of iio|is h» wild miiinals. .Vn CMimpie 
limy be inheii ns to how Mwh iui orgftiii'atioti wmdd function with respmt 
to a disease ,Vitei tsiiivideralde ohseitation d h.is lieioiiic estiihlivhed ihiii 
niOiiie di'-e.ise of siiRarinne esisls in seveinl uuii'tM’s nl rnitp in lert-iiii 
nntrm in must of the Pnivimes of Imlin, r.)/,, liie Piinjidi, the Piiitwl 
Piorimev Jliher, Heniiiil. -ts-mn, llnndaiv nml Mndinit ImjIIi on thick and 
sm thin miies, The di*cii»e is aidesprend in positfon hoi its estenf i< noi 
Jet known fleltmtely. The iiiunedtnle pioWemv that nerd «'hicldivtlim_ ttr« 
U) what IS the evteiit ot flic «ltsp.e.e ui the iiirhiiis lono r.rewin« rcftimm, 

i'S) wiiiit hiss does it inns(>. it any, and fifj how i- it sj'tcacl and to wimt 

evtent 

Till' rctpiivite information abonl the fits! iioml c.in Ik* lonml he-t for 
e.ich Provime liy tlir statl in thnt Proviwe The oihej two pninis i,h<>ntii 
Ik' worked out jointly liv the vt.iff in iV Impel iai Ifep.n tnuMil wild those 
111 the PioviiuiM mid .Stales, .idi’timilc cvperinicnis to ftnd the pos<iMe 
lo,' will hove to he dam' ip lii.phnl Indin oH Ihiik cams nnd in >iortlic!» 
Jndiii ml thin s.iiu's. .it pie ent cvpeiiments .up bpii'j: don" on (imk 
<iincs .it riiiiubiitoiP and mi thin c.iiiPs in I’leta lull wlint i' lediitt dotii' 

In other Pioiiiipps U not rrt known. A dpfmito in-ordinmisl aet ot fipld 

espetimeiiis i- retpiiiPtl i« >011011*1 part* of Iiidin by v>veii.l workpiH, Pn- 
rniesoin diipheatmu wIohk some liiiei. of wmk dm' t« iiinoeimte of wliof 
|H liping done chewberv would be diniift’ited iiiid nensinry dnplirnlinn 
olonp; othnt lilies would hi* pirippili' pimidi'd Inr. Mnrli Inlmiatery wmk 
in* nbo to bo ninwmid neconHuft to tho >-l:ill nnd intirp-it of tho rfrvwal 
irotkcfs and thp fttiihiiei iiviiilnUlp or <'a|Mhh' of being pro\ lib'll iin't nioiier 
innv he leipilreil to fmanep thesr nethilie,. ' . 

Dr. W. Sftllac. 



226 


The Advisory Board aonld form a committee of Entomologists, Plant 
Pathologists and Agrieiiltnrists taking earo to see that the fullest contact 
nas made with nil the interests concerned. Tlie committee would formulate 
a scheme of work) see ulmt staff was available in the Provincial, State, 
and Imperial Departments, allocate the problems amongst them and estimate 
jrhnt amount nould be required of the Advisory Board's funds to supple- 
ment what could bo provided by the Provinces and States. The report would 
be approved or modified ns tho case might bo by the Advisoiy Board nhicli 
would allocate the necessary funds or as miieli as was available. The 
members of the committee would carry out the parts of the scheme allocated 
to them and report progress peiiodicolly as might be arranged to the 
secretary for crop protection who would keep each individual of tho com- 
mittee and other persons interested informed of the progress of the work. 
Meetings of the committee would bo arranged when necessary. Encli indi- 
vidual worker would be responsible for writing up his own w'orfc for which 
he would get due credit in publication and the compilation of the final 
report would ho tho duty of the secretary for plant protection. With such 
a scheme Directors of Agriciiltnro in Provinces and States and all persons 
interested in disease probloms would know esactlv where to go for infoi mo- 
tion, as to what had been done and ns to the progress of work being done 
and, what would be an inestimable boon, could make arrangements for being 
supplied with information fiom time to time as it became avaihablc. The 
* responsibility for tho means for bringing to the notice of cone growers 
whatever methods or measures have been worked out for the amelioration 
of.thc effects of disease usually falls on tho local Agricultural Departments 
who might be helped in certain circninstonccs as required. 

Tlic scheme depends entirely on the provision of an adequato fund to 
be placed at the disposal of the Advisory Board, Advice backed by finan- 
cial help will always he eagerly sought oftcr but without the financial lever 
the adrico of such a Board would not, I think, receive tho consideration due 
to it. 

(h) Work awaiting funds: 

(I) Study of soil fungi The soil is not simply n congenos of particles 
packed together mote or le^s firmly but it is teeming with 
various organisms that have a beneficial or a detrimental 
influence on the plonts growing in it. The role of hncteiia 
in the soil has been investigated to some extent and a con- 
siderable volume of helpful knowledge is at the disposal of the 
agriculturist. That certain fungi work on the oiganic and 
inorganic matter in the soil to make it available ns plant food 
there seems to he little doubt, but this subject remains stil! 
to be studied in India. Some harmful fungi in the soil such 
as members of the genera Fiisarium, Pythivm and Shxzoetonm 
have been studied to soroo extent because they attack the crop 
itself hut much remains to be done on tbis whole subject which 
is of economio importance. 

(S) Study of sugarcane diseases. Bo important bos ibis subject boMmo 
that a special staff would find full employment for a consider- 
able number of years. The new canes bred at Coimbatore have- 
opened up possibilities of dise.isc resistance that would repay 
consideration. 

(3) Study of fungi parasitic on the rice plant. Many fungi are found 
parasitic on paddy in certain cimunstauces. Occasionally one 
of them causes appreciable loss in restricted areas Such a 
case was tho outbreak of Piricuhria in the Papanasam taluk 
, of the Tnnjore district in South India in 1017. Great damage 

was caused over 1,700 acres but nest year fortunately the 
disease was absent. Though the necessity is not immediate, I 
think a mycologist should take up the investigation of the 
Inngi on paddy as a form of insninnee. If ever a disease 
became epidemic on paddy and could not be restricted, tho loss 
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Would be too nppnilini; to oontcmplntc. Wo should, nccoidingly, 
be prepared with n full Iniowlcdgc of uhat fungi are present 
and of the reactions of the plant to them. 

<4) Diseases of cereals icquire for more intensive study than they 
have had so far in India, e.g,, the life-histories of some of the 
smuts on hajia {rrnnheium ijiphohlmm), jvat (dnchojioffon 
sorghum), Koiltv (Paspalum. sciobieuhtum), satran (Panieum 
frumcnineiim) and rice arc not fully known. 

(6) Diseases of vegetables have, been touched vor.v slighlly. 

(6) The virus group of diseases of which mo'-aic js an e^tamplo has 
icccivcd little or no attention but the problem has become 
urgent on .sugaicano. 

QnESTioif 2 (cri). — A two ycais’ course iu plant pathology is provided 
vnd two students each year can bo taken. Students who liavc a science 
■degree of an Indian or foreign University or a degree of an agriciiltiiral 
s>ollege in India are eligible. Those ■a bo have done well in botany are 
chosen. Plant pathology is not usually taught in colleges ami Universities 
ns such so that post-graduate students taking the coiirso know only such 
■examples of the main groups of fungi as come within the course in botany. 
What is essential besides the knowledge and the training that the snhjoc^ 
of a degree course provide is a good knou ledge of plant anatomy niitl plant 
physiology and where that is present there is no inherent diiliculty in 
giving tho requisite training hi plant pathology within the time to fit a 
student for a post in a niyoological laboratory so that ho can take up 
research woik. During the two years, however, most of a student’s time 
is taken up in Acquiring know ledge of facts and methods and only simple 
.pToWcnis in investigation can bo undertaken. Provided a slndcnt has a 
good scientific education and has the spirit of investigation the com sc is 
sufficient to train him to the point where ho can begin research work him- 
self. Men who undergo the post-gradualo course in mycology look for 
employment in two directions, to tlie Universities ns lecturers in botan.v 
and mycology and to the Departments of Agriculture. The prc«ont method 
■of recruitment is suitable for the fir-t hut does not adequately meet tho 
‘ needs of tlie latter. It would be prcfcrnblo for Directors of Agriculture or 
whoever be tbe recruiting authority for the Province to choose from among 
tho diplomats of tho agricultural colleges or graduates of llio Universities 
or others the men they wish trained in this subject for their Provinces. 
Such men would he training for a definite post nud would not lie hampered 
liy uncertainty ns to their future and the fear of uncinploymcnt. After 
linssiiig through tho eonrso they should have n few yenis ‘crvicc in their 
departments and if their work justified expectation they should lie sent to 
a foreign college for o year or moro according to eircnnistanccs to nnder- 
•tnkc a definite line of study. They would go with a personal knowledge of 
■the work they had to do in their own localities and witli a mature mind 
capable of estimating new methods, of appreeinting new points of view and 
of measuring themselves with their fcllow-workers. Tho cost would be 
well repaid by their increased value as investigaton. in tho realm of plant 
patiiology. 

Seeing that the standard systematic work in mycology, Snccardo’a 
" Rylloge Fungormn,” is written in Latin and that nincli of the bc't work 
along certain linos is wrilten in Gorman and Frcneli, ii knowledge of these 
languages should ho considered a necessary part of tiio mental equipment of 
* mycologist. A language teacher ought to be nppomted to tie staff at Pusn 
for the henofii of post-graduate students nnd tuition in these hiiiguuges 
ought to bo part of tbe training. Students in oilier subjccta than mjcology 
would be benefited equally. The Students in mj section at pre-ent en- 
deavour to learn jo read descriplions of fungi in Latin and Gennan but 
the time at my disposal to help them is so limited that a spreial teacher 
for the purpose is really required. 

Comiderablo benefit would accrue to tho llesearcli Institute if a whole- 
-time Director Wore appointed. At present the Director, being also Agricul- 
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tmal A<hi>-ei whosp tlxiticb nnd i<s)>on!sibi1ilic<i onisulo the llci-earch Insti- 
tute have iiuieased ier,v coiistdeiabh in loceitt \ciiis, has only a part of 
his time to dcmte to the Institute nnd is nnny from Piisa for a considci- 
able pLiiod en<h 3 eai The Joint Director is iinincracd in tbo mimitio! of 
.Khninistintian nnd being alto Hcnd of n Section lins not the time nor the 
iiiithorits to deinto to geiieial questions that aitcct the sections. Besides 
.1 siliole-tiine Diicctoi, 1 feel snie Mould lelicve reseaicb oiTiccrs of nuieh 
administratis e sioik of n loiitine nature that at present dissipates their 
cncigies and leads to inueh ivnstc of time and sonu times to a' loss of kecniies!, 
Tlie present organisation is at hest a iiiiikc-sliift hi ought alioiit fot ica«oiis 
of economj' irhieli have non disappeared. 

QiiiSTioN 13 (») — A paper on the “Dissemination of Parasitic Fungi 
and Intel nnl Legislation ’’ bj Dr E 3. Butler diseusses tlio methods 1i> 
winch fungi tJiat cniisc plant diseases spiead oier comparatively short 
distance^ ns from Pros line to Province or State to contiguous State .ind 
also ovci long distances ns from continent to continent or State to State 
separated by a uide ocean oi veiy high mnniit’iiiis. The spread of plant 
diseases is brought nliont hv tlie tinnsfercncc of spoies and mycelium hv 
means of the ■niiid, viatci, animals, insects nnd man The myeiiivm of 
a parasitic fungus does not ns a inie lire long in the absence cl the plant 
on vvliicli it grows nnd is thus of comparatively little signiiieancc ns 
ti aiistcrahic infective iiinterinl hj' tlio agents mentioned eseept man. Spoies. 
jirodiiecd usually in enoimous numliers in evposcd positions, aic the main 
materials dissomiimted. All the agents can transfer spores for short 
distances but only birds, injects, -Bind nnd man ran canj them long 
distances 

Long distance or diseoiitiiiuous sptcad mnj’ lie i ensidered first. Jfigrntory 
birds nnd insetts sometimes travel very Iong_ distances and spoies bnve , 
licen found in laigc mimbcis on parts of their bodies. Particles of dust 
comparable in sire to that of spores have been hlovni for thousands of 
imics after being earned into the upper an bs volcanic out,b«rst_s and 
violent storms It is natural to ospeot that spores Mould he enriied in 
this way too. IVcie tins so, the diseases which they cause would he noilil 
vride. But n consideration of the dishibutioii of the hotter known plant 
diseases does not justify this siippositioii. Tlio cvidojico is rircuiiistnntinl 
hut it IS so substantial in volume that wo iiinj’ take it at a woikaTile pro- 
position that infection by spores carried tbrough the an from i emote 
countries is not a contingency that need be taken seriously into account. 

There is abundant ovidcnco, however, to show that many plant diseases, 
at first confined to limited areas have, owing to the activities of man in 
traiispoi ting seed and living plants over long distances, been cairied to 
regions in which they did not previously exist. Examples aic the black 
nist of wheat, the Lite blight of pot.itocs and tbe loaf-disease of coilce, ^ 
which have followed thcii rcspcctivo host plants into most_ countries into 
which the}’ linve been introduced ns a crop, and the mosaic disease of sugar- 
rnno once' confined to the eastern tropics now oecuis in almost all enne- 
growing countries Xeorly ev'oiy inlioduced crop in India has one at least 
of the diseases to which it is subject in the country from which it came. 
Some years ago a ease occtuicd in Coimbatore when a small parcel of sugar- 
cane setts from abiond anived at the Cane Breeding^ Station with pineapple 
disease wliicli docs not occur in Coirobatoic nor has it been found nnvwhere 
lu India, 

In early days, when means of couiinunicntion were scanty and voyages 
long, tlio discontinuous spread of plant diseases was slow but at the present 
ilay stc.im has speeded up communications to such an extent that almost 
every region of the woild has been brought so close that parasitic fungi 
can live duiiiig the time lequiied to tiovcive the intenening di’rfnnces .and 
as soon ns airships tecomo an estabUshed means of tommunicntioii the 
last deterrent in time and space will bare raiiislicd. 

Bnrasitic fungi, then,' travel in association with their li^t plants hut, 
os tho fungi themselves cannot he effectively dealt with directly and in 
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ninny «^ses cannot be detected lij 'jn OMinnnutioii .it the jioit of eiitiy, 
tile icniedy lies in the prffpei (oiitrol of the importntioii of the liost plniits 
Kith n vioiv to see that the pl.iiits tome in free fioiii disenso. Foituimlely 
India is gcograpliicnlly parueulnily ncl] situated fioiii the point of view 
of controlling imports. On the north the Himalasas nre piactieally iinpciie- 
trablo and the other bouiid.irics nre ocean gut. Only thiougb Dnlnrliistnn. 
and the eastern bomidniies of Buiiiia is uiccss .irailnblc b} the cont|miQns 
spiend of fnugi. Across the nairon' strait fiom f'lylon, J;flO it is po^iljlc to 
receive infective mntorinl hut Ceylon has ii ivell adininistei od Pest“Actj^ s’o 
India is protected quite cifectirely in that direction. 

Ill 1914 the Government of India passcti the Destiuctivc Insect* and 
Posts Act and siibseqnentlj made several notific.ifioiis undei that Act 
In forming the list of dise.ises to be guaiclcd agninst one has tiUrt.iko 
into consideration (1) the destriictive dise.sscs likely to be inipoited, (2) the 
faettthnt Lho degree of destiuctiveness in oiio coiintiy is no certain indica- 
tion ns to the possible viiuleiico when a disease ie intiodiiced into aifotlier 
country nnd (3) the fact tlint too exhaustive a list would be irksome and 
hampering to trade. The fust consideration is dependent on our knowledge 
of diseases in other countries. The most destructive disease' are known in 
most progressive countries but a gi eat deal has to be done in every country 
and especially in countries wheie scientific methods are hardly yet applied 
to increase the knowledge of parasitic fungi especially^ on economic planh 
It is such diseases that have been listed in tlio notifications hcc.iusc we 
fear they will bo dcstnutivc in India. To meet the possibility of a disease 
of little account in another coniilry being dcstiuctiv’e in this country tl.oi e 
is no provision in the notification., ioi' we have no ciiteiia by which to 
judge which are llio likely ones and they could .only he guarded against by 
tlie total prohibition of imports of all living plants, on ideal position 
which India is not ready for .vet, though fortniintely she is even now to 
a largo extent solf-contaiiicd in the nay of most crops and important miiscry 
stMk of an economic value The list of diseases is a niodcst one and 
the application of tho measures of tho Act cannot ho HOid with the least 
degi’ce of tmtli to he hampering to trade. Briefly the items aio: 

Potatoes against wait dise.vse. 

, JTcvcn lubber plants against Fames scrntfoihis. 

SphaerotWhe repen't. 

, ,. Fuiicladiitm ■nitifro^poiOm. 

Sugarcane .. Root-diseases. 

_ ,, Pine-apple disen'o. 

‘ Serch. 

GvmiMsh. , , . - 

’ Mi&aic. ' 

,. Fiji disease. 

Coffee and Revco to be impoibOd’ from America only by ITie Madras 'Agri- 
cultural ■Department 

Tho strategy of tho Act is to tackle the disease beyond tho frontier by 
seeing that plants are free from specified distases when they start on their 
journey to India. Dapcudcnco is placed on a certificate from a phytopatlio- 
logical institute supplcnientod in the case of potatoes hy^ the consignor’s 
certificate. In the case of coffee and Urvea rubber nil additional safeguard 
is provided by having the certificated plants come to a definite agonoy in 
India (the Madras Agricultvnal Dcpnitmont). While in tho case of Fiji 
disease of-sugarj'ane resort, is ]md_ to total prohibition from the countries 
in nhieli tho disease is known to exist. 

'As in all preventive ine.isuies it is dilBciilt to gel diiect evident on 
which to form, an opinion as to tho effionoy of the Act, hut it is signifioant 
that tliej diseases listed have not come into India iliongli imports of all 
the host jilaiilsilinvo been made since 1914 when the Act came into foiee. 
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The oiEcinls nhose tint; it is to see that the rcgnlations are complied 
iwth nre the customs officers at the rnrlous ports. So long os the; act 
literally, make no exceptions and fearlessly refuse entry to consignments not 
fulfilling the regulntioni then the Act is being efficiently administered. In 
the declaration form given to passengers on entering an Indian port for 
the purpose of rnstoms duty no mention is made of the restrictions on the 
import of seeds and living plants and this is a possible means by -which 
a parasitic fungus might evade detection because of the lack of knowlcdgo 
of a passenger. A note in the declaration foim wonld be useful. 

Certain scientific officers are by notification granted some specified 
PNceptions to tho restrictive provisions and this is safe ns each officer has- 
available both inycological and entomological advice hut any other exception 
not granted by notifications is a source of danger. For example certain 
potato groiiing districts in Sombny arc dependent on tbe annual importation 
of Italian seed ” Tins seed nas by notification granted exemption from 
the prodiirtion of {h-e consignor's certificate that the plants were not grown 
nithin five miles of an infected field. Last year suddenly a coiisigninent of 
potato seed from Germany was landed in Bombay without a certificate and 
exempted by an order of ii secretary to Government. Germany is one of 
llie conntrics badly infected with wart disease the one against nhich protec- 
tion IB sought. Thus it has come about that tho piovisions of the notification 
have become nugatoiy and afford no protection against ivart disease of 
potatoes Only by notification sliould any modification be made and no 
exception should ever be given that is not actually mentioned in tho 
notification. 

(it) The continuous sprCi-id of plant diseases within a country or a conti- 
nent is quite a different matter. Here all the agents of dissemination play 
a part in spreading infective material for shorter or longer distances and 
season by season extend the area affected and most of the agents nre at 
best only partially controllable. 

■With tho more accurate knowledge of the cause and the progress _ of 
disease many methods have been devised to meet tlio need for combating 
tlie multitude of diseases to whidi plants ain subjert. Some of the more 
important are cmiineratod. It is of course just a list of methods not by 
any means exhaustive and very often more than one of these methods is 
adopted against any one disease. 

1. Killing the causal organism on or in the plant, c.O; steeping seed 

of Sorghum riilgare in a 2 per cent solution of copper sulphate 
against smut and exposing potatoes to a temperature of 600 F. 
to kill the myetltum of phytophihora ineestans that causes 
late blight of potatoes. 

2. Cutting off affected parts of a pkint, c.p., pruning ITcveo rubber 

against pink disease, coffee ogainst die bach, fruit trees against 
various stem and branch diseases. 

3. Uprooting and removing afTected plants, c.p., rogueing potatoes - 

against wilt, sugarcane against mosaic. 

4. Using protective sprays or dusts, (a) applied to the plants, e.ff., 

spraying coffee with Bordeaux mi^ure ^ against leaf-disease, 
spraying ILevea rubber with Bordeaux mixture ogainst second 
leaf-fall, spraying vines -with Bordeaux mixtniy against mildew, 
spraying arccanuts with Bordeaux mirfiire against mcTiaii 
disenso, dusting grapes with sulphur against powdorly mildew, 
dusting seed of S’orgnum. vulgate against smut, steeping wheat 
seed against smut, painting cleaned womids of trees against 
soreral Psoases sndh as coconut palm against bleeding diseasei 
(b) applied to the environment, t.g., soil rteriHsation with 
formaline against dnmping-off of tobacco seedlings, s^ilisation 
of implements as knives in the optrntions against hud-rot of 
' palms and flowers, bags, etc., ofter steeping seed. 
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5, Avoiding susceptible varieties and using resistant varieties, e.g„ 
"Pusa 4 wheat in the North-West Frontier Province because 
it is resistant to rust ond stands up to the wind, changing 
from shaftol to beneem as a fodder because the latter is liable 
to an epidemic leaf-disease, sul»tituting Bombay gram for 
Burma gram to avoid wilt, substituting exotic varieties of 
ground-nut (from the United States, Japan, Mauritius, etc.) 
to escape tikha disease. 

0. Practising crop rotation in order to starve soil fungi such ns 
Ftisarium ond Hhizoetonia, 

7. Avoidance of disease bearing material as in selecting setts of sugar- 

cane for planting. 

8. Avoiding manure on which diseased plants have been thrown 

especially with regard to garden crops. 

9. Avoidance of disease infected localities, when getting seed or new 

stock. 

Self-interest makes the grower attend to the various methods oiiiinierated 
except perhaps in the last cases where he may not he so careful to safe- 
guard his neighbour’s interests. There, in very special cases, legislation 
would bo beneficial. 

(1) ill legalising a campaign against a disease with a view to confine 

it within limits, 

(2) in suddenly providing measures for dealing expeditiously ami 

drastically with a newly imported disease, 

(3) in stopping the movements of possibly infected plant material out 
• of a badly infected area or into a diseaso-iroo region. 

The campaign against the bud-iot of palmyra palms in the Godavari, 
Kistna and Guntur districts has been carried on for nineteen yeais. In 
1908 the death rate was 80,000 per annum, in 1920 it was 8,000 but in 1925 
it was 17,000. The disease has not been eradicated and it is an e.vample 
of the extiaordinary difficulty of suppressing a disease once it has a good 
hold. Whav has been June is to reduce the magnitude of the loss and to 
restrict the spread. 

The second benefit would be bad if a disease like tliat of wart disease 
of potatoes got into India. Nothing but prompt measures c.irried out 
drastically would give any hope of success. 

The third possible use of legislation is very limited and would bo appli- 
cable in only a few special diseases that were carried nbnost exclusively 
on the plant parts and not by spores niid where tliii locality to he pro- 
tected or defended against was peculiarly Isolated. Madras is the only 
Province in India that has a Pest Act hut T think each Province should 
consider whether it should liave the legislation to enable these iiienbiires to- 
he ennied out if they liecame necessary. Celerity being on important 
factor in the initiation of the operations it would take too long to assume 
powers after tlie necessity arose. Within tlie holders of India legislation os 
a means of plant protection is of very restricted valne. Tlie study of the 
iuudameiital problems of diseases in relation to their host plants and the* 
environment, the working out of all possible methods of nttnclc or defence 
and above all teaching the cultivator that the losses from disease in hi« 
crops are prevontible wid thot the means are within his powers is the true- 
wAy Of de.iling with diseases that a-'e already within our bordeis. 
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Oral Evidence. 

A.SOSi! The Clirnrmtin • J)r. Mclttie, \oii uie OfliciatiiiK IniDPridl Mvoolo- 
S!ist*>— Ye*. 

‘ A 2053 Wo h#vo jour note of c\h1o»co befoio ns. Oo sou uant t<) 'sj 
nnstlnni' of ,i Kencial cIi.ii.ictor tit tlii'i stnge? — No. 

.V 2051 Youi note is sois' full tiitd 1 lius’e ic.illj vciy fiui ({upstioiis uJiicIi 
( nisli to nsU you 1 tliink that nc should like to hem nboiit jdur oun 
tiniiiing and p.ist .ippoiiitments? — I got the M.A. degree niid subsequently 
the B Sc dcgicc at Kdinlmrgh Unirersity. After the final ll.Sc. examina. 
tion, Professor Faiinci asked mo to bceoino his Dcnionstrntoi m Botanj 
m the Royal College of Scicnco, Jiondon T uas there for two years, alien 
I got tlio appointment of Suiicrnuinoraiy Mycologist at Piisa. I si'cnt to 
Germunj foi 7 months, most of which time was spent at hlnnich whcie 
I studied plnut diseases in Piofes«or Freilier TOn Tiihoiif's Lahoratorj. 

I uas III Piisa fop a j-ear ond 9 months ns Supernumerary Alycolcgist. then 
1 nent to Coinihntoro as Governniont 5I}'eologist for Madras, fii the last 
jonr and a half of my stnj' in Coimhatoie I acted ns Principal of the 
College; 1 uns tiansfcircd to Pusa in 1020, siiico ulien I have been Iicic. 

A.iOSS. Do Toil think flint this site nt Pusa is ono nliieh is snited for 
Uio Mork a inch is being earned on in the institution? — ^Mjtologicallj. it 
is suitable. Thcio is only tho difficulty of its position; certainly n site 
south of the iiror, on the main line, nonld bo more conveniont both for 
vs and for visitors. Tint so far ns mv nork is eoiiecriied it is rathci a good 
place It IS intciiiicdintc holncen the Western belt and the Enstein belt 
and tto can grou tlio crops of both sides with the result that I Jiiivo 
ccrninaml of a largo nnmliet of crops on nhicli to study diseases. 

A 2050 Are yoit satisfied uitli the degicc of eo.a)rdination boUveou section 
llud'^cetibnf — ^Yes W'e meet eqntinually. Wlien4ver,fcojnothing goc« wrong 
with' tho ogritiiltiual tiiJo of my work, with the field oxpenmente, I go 
at onto to the Agriculturist and lio tomes to my assistance. _ IVlion 1 have 
gotj tn carry out a field e;^onment I go to the AgrieiiUuiist beforehand^ 
consult liim and nirnnge witiriiim ns to when and where the field CTpcri- 
ment can be done Tho same is tho case with tho Botanist, tho Chemist 
and the other Ilcads of Sections. So that, whenever I want jiclp, I liavc 
no difficulty in getting it, likewise f am equallj icndy and witling to help 
the others. 

A.2057. How- about initiating new directions of icscaich® Is the 
oflicei in charge of a pnilicvlai sertion left to himself in that matter? — 
To a very gicnt ostent ho is. For instance, a disease breaks out some- 
whcie but there is no forotellmg when it is going to occur, nor can wo lie 
forewarned about it. If however it is a new disease ond unforeseen wpense 
Ls likely to bo iiicuircd, naturally oae has to dispiiss the mattci witli the 
Direc’tor nnd sec if operations can Imj carried on» But in tlie nnturo of 
my woik, n good deal must ho left to tlio Head of tho Section, for one 
js'vcry intcre>tcd in sonio di'cnscs and not quite so interested in others, 
and flieio is no partienlni leason whj- that should not he so. 

. •+A'2Q3Sj You do ‘not think that'tUeie is a danger that the Head of a 
Section may t.icklo a particular problem hecausc it interests him and lay 
aside piohloius which although they may not interest him. arc of luorc 
^ircssiiig economic importance at that memeut^ — ^I do ■ not think ho would 
bo allowed to do that. When tho Diicotoi enuie to Itnow about it through 
our monthly, .iiliuinl or tour lepoiis he would immcdiatel.v biing pressuie 
to he.sr on the Hoad of tho Section. 

A.2050. How about the touch between Pusa and the Pi ounces? — Until 
tho l.ssb BIX years we used to have sectional racotiugs. We had thice such 
meetings in Pusa, hold once in tw-o jeans. Then came the gicat fiii.iiioml 
stringency when it inis difficult to got Mycologists from the Piovinces to 
come to Pusa and tho meetings were held in abeyance. A meeting was 
duo again this jear hut had to lie postponed owing to the Agiioultuial 
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Commission. At nny' rnlc' tliere is no iiiiicrciit reason against holding 
t}iese,.mceliing8. Tlic iiicnibdrs ivere tlebai red" from coming because of-tlio 
rljfficulty of.^getting the money foi' tlioir travelling nllouanccs.- AVith oiJy' 
one- officer in tho section 1- ‘do, not got ubont the Province's as' mnclt n5"f' 
should Jilte to. AVlieilcvei 1 ca'ii get an opportunity I tour in the Provineec, 

I meet the Mycologists, DiscuAsions with them about tWe work’afToid much 
mutual benefit. 1 get help frbm them, and they got lielp from me.* / 

A.20G0. On occasions when you show signs of proposing to go to "the 
Ptorinccs. me you ever frigid oned bj the bogey of these lycrolntieh llulosp 
— If one IS caicful in writing down reasons for u tour one lan get round 
the obicetions. Tho diseases that I am narking nith in Piisn aio found in 
most Provinces in India So that 1 cud go on toui to extend iny knowledge 
of them. Mndra*-, however, is the only Province whose diseases I nin not 
aetually working with but 1 enii get to it also because I am icsponsiblo 
for the diseases of the Cano Breeding Station. Generally one 1ms got to 
bo very careful in planning one’s tours. One docs not go quite as often 
•IS one would like because of the rules, but 1 Imvc iicrcr ptopused a 
tout which has been slopped because of audit objection. 

A.20G1. Do you got sufficiently early infoimntion fiom icuioto districts 
of tho incidenco of any now disease ?— It is voiy difficult to nuswor a question 
like that. Diseases have lieeu then* lor so many ycnis. The only w-ay to 
get information is when a peisoii living in u remote distiict comes in 
contact w'ith nn officer ol Governinont or soiiie one in (oiicli w-itli such an 
officer. I will give you one instance of my osporicncc in Madias. A ijot 
from the south of the Piesideiicy came with a box of specimens of grape- 
vines that were covered .with the loveliest specimen of mildew; no know the 
disease which 'is common in Fninco; we told him that wc could not do 
anything that year; but that wdion he jinined liis vines the next your, 
w'o would 'come and spray tho'rtij we did that and Wo were successful. The 
loason foi his appeal to tis was ns follows.*' Thb'‘Imlnstiinl Depnitmciil 
was trying to persuade people ie use oil engines to pump wntei nut of 
thoir wells and an eWersoev who was lilting hp ii 'punq). had ft Clipy-of the 
ngricultuinl calendar published in Ikindras. In this calcndai was a nolo in 
vcrnnculnr about the sratti of j«oi. The man wondered if this plniit-<10cfor 
who wrote tho article had not ".a medicine for thP'viiic disense. ’ Ho pnt the 
spccimoiis ill his bov and tanu* to Coindwtoic. 'At* the ]>riiuiiig liiiic wo 
sprayed tliice gaidens, one once, one twice and tho other three times. He 
iound that two sprayings wiwe sufficient. -JJest year every one w.mteil to 
purclinso the spinyeis'and gradually as sprayers became nviiilnble they wcie 

bought ^Vlhthnb W'c proinised’to do was to send a niinr flmra each .’seni to 

put all the sprajers in ordei at the beginning of tho spiayuig vcasOii. 

A,20Ei2: Tlmt w'iix a good illustration ol the ptilitj ol propngnnd.i • in 
tho I'oriiactilnr, wn.s ’it not,' — Yes.' •' ‘ , ». 

A.2063. Is ’not that a good point on bolmlf of the litciacy ot the culti- 
vator ? — i'es. * 

A.2064. Are you satisfied with -tlio present niiniigcineiiis for pioloctiiig 
India against the importation of plant discnsesi* — I nin satisfied with them, 

A.20&5. Are there "any 'oecas'ions, iii eohiioetion with jour own field ot 
working, in which it would he of any 'advantage if if weie iiossihio to 
fontrol movements ‘ot -vegotahle aiihstaneos from one Province to another f 
—I do not think tliere isr very much field for that escopt in special diseases 
in special localities. The ivind blows spores nhoiit so much that I do not 
think Very much can he done in that way, • • ' 

' _A.2060. Have you u'lijthing that jou’would "like Co tcirtlib Commission 
about posf-giadunte irnining in 'PtisiiP- A’ou ■'Imvc probably heard tho 
evidence given by tho previous witness?— Yes and I do not think I liaVe 
very nincli to add. In^niy subject, students come with piobahly the mini- 
mum amniint of kiion'ledge for nny post-graduate cmir'io in tho Institute. 
T have had four pdst-graduato students "so far. Two of them wore B. Ag.'sj" 
one wns‘a B.A,* of Caleuttn ftnd'flie' otlior was a' B.Bc, of Abomtwytli, 
Wiilesi “ '* " - ' 
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A.2067 Did you hear Dr. Shaw's evidence in full? — ^Yes. 

A 2008. Did you hear his vieus about the inadvisability of linhing up 
this institution with the Universities for the purpose of conferring a 
degree!*— Yes. go far as the post-giadunte students are concerned, I think 
there is no neetl for it. Each student has had .a science degree from a 
Uniiersity or from n college affiliated to a University. Tf he produces a 
thesis on the work done in Pusa, he can got a D Sc., Pli.D., or M.So. from 
his eun University. 

A 2069. 'Without any special arrangement?— I do not know about the 
details 

A 2070. If special arrangements were required for that, wonld you 
advocate such special arrangements being made? — Yes. 

A 2071 Are you familiar with the constitutional position under the 
Ueforms? — I have only the ordinary man-in-the-streot’s know ledge. 

A 2072. Do you think it is conceivable that the advice of Pusa could be 
forced upon the Provinces in any way? — Only in one nay. 

A.2073. In what way? — Irthe advice is backed np with money grants. 
There is no other way. 

A.2074. Str Goniia 2?om.* Do yonr experiments arise out of yonr own 
initiative or do the Provinces refer tlicir problems to you? — Both. Once 
a year I write to every Director in the Provinces and ask him if thcie 
aio any problems that he wonld like taken np in Pusa. Sometimes he says 
he has none; sometimes he says he has. Sometimes I take up the work 
and at other times I cannot. 

A.2075. Before undertaking any experiment, do you keep yourself well 
informed whether the same experiment has not been conducted in any other 
Provinces? — ^Yes. We get the anniml report from ove^ Province and in 
this some mention is made of all the work that is being done, besides I 
am in direct correspondence with the Mycologists. 

A.2076. Sir Thomas Mtddlcion: Have you made a general review of the 
incidence of plant pests throughout the country?— We have not gono very 
far in that direction. For a long time the only Mycologists were in Pusa 
and Coimb.ntore and it is only within the last 5 years that ue have got 
men stationed at Poona, Xagpnr, Cawnpore and Mandalay. Each man 
now 18 making a list of diseases of crops for his Province nnd that is one 
of the subjects that I hope to bring up at tbe next Conference. In Pusa 
we have got a card catalogue of all the fungi knoim to cause disease in 
India, in which is recorded the locality from which the fungus comes and 
the Director of the Imperial Bureau of Mycology has in hand the publica- 
tion of a list. 

A.2077. So there is need for some such review and yon are thinking of 
bringing the subject up before the nest Conference i*— Yes. 

A. 2078. In connection with the recruitment of officers to the provincial 
departments, you suggest that the best plan would be for tlic Director to 
reernit n graduate and send him to Pusa for some post-graduate instruction. 
Then, after he has been sometime in the service of the department, ho 
night visit some foreign Univerai^ for further study? — ^Yes 

A.2079. As an alternative to that, do you not think it might bo a 
better plan if the Director offered a few scholarships to the most promising 
giaduates in his Province and 'cnt these scholars to Pusa for a postgraduate 
course and made his scleotion after they had been tliroiigli the post-graduate 
course at Pusa. You have pointed out that the amount of Imowledge 
of mycology 0111011 students have on coming to Pusa is practicnllv nil and 
it must be difficult for the Director to make a selection before serious study 
has begun? — More depends on the kind of man than on the araonnt of 
knoolcdse at that stage. All the students that have come to _me_ have 
rome with a view to using niycologv as a moans of earning a livelihood. 
During the last 20 years there has been, taking posts of every kind that 
might be called somewli.'it higher, only half ft mycologist’s post vacant per 
year. In some Provinces there have been no appointments. If a man came 
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from Bongal, tlicro Ls no Mycologist there and ho hos littlo chniiro of getting 
into Madias or the Punjab. So, irhat I fear is that the Director nould 
give schoiarahips to half a dozen men and he irotild only choose one. I think 
It would he Iiotter for him to wait until he found the riglit kind of man. 
before he tried to post him. At this stage I admit that ho cannot say 
whether a man is going to be a good rcscatch worker and that after ho 
has been through the course at Pusn, the Director is in a bettor position 
to estimate his worth. Later on, if he is going to be a really good man, 
lie needs the c.Ypcricnco of another Unircrsit}*: that is my gonornl idea. 

A.2080. Your idea is largely based upon the fact that the number of 
appointments is so very amallf — ^Yea. 

A.20S1. Do you not think there is room for a considciable increase 
in the number of Hfycologists in the provincial departinenis? — ^Talking 
practical politics, I doubt if there will be any gicat c\tension at the present 
moment. 

A.20‘'2. Is tlieie room for more Mycologists, having regard to the depre- 
dations of fungi alone? — The field is inoxhniistible. I think there ought 
to be one more mycological laboratory in North-East India. For 
instance, in the Assam-Beiigal group disease work can be done fiom Pusa to 
a ceitain extent but not adequatclj'. I think that a man stationed in an 
area is necessary to gain the detailed knowledge nhich only residence in 
the locality can giro him. I think cstensiou of staff should take place 
in this liar and that a nucleus of three mycologists should bo iiiaiiitaincd 
in Pusa, Just now we hare got only otic. 

A. 2033. Sir Jamei MaeKcnna: Haro you any relations with the mycolo- 
gical work done at Tocklai in the tea estates? — ^1 have no direct relation; 
I hare otJ.v seen Dr, Tunstnll’s work. 

A.2031. Is it a fact that Dr. Tunslall has been brought out to inresti- 
gato ono particular mycological disease?— Yes, but he did so well that ho 
has gone on to investigate other diseases. 

A. 2085. There is not much inter-relation between Dr. Tunstall and 
your^elf, e\ccpt that he consults your libr.iry? — Dr, Tiinstnll docs all the 
work on tea. He comes to Pusa cbiofiy to consult the library* and tho- 
heibarium with regard to the naming of his fungi, because wo hax'e got a 
very good library and herbarium. 

A. 2030. A\Tint arc your relations with tho Bureau of Mycology in 
London?— So far, wo have sent nil the specimens of fungi to it, because 
Dr, Butler hos got for better facilities for getting tlioin iinincd; we leave 
all the naming to him, and ho primarily denis with that. Sometimes, ho 
cannot do it in London, bnt ho gets the best men on tlie Continent or 
in America to do it foi him. Last week wo had a case whcie he got a 
fungus named at Trio'to. 

A.2097. The Bureau of Mycology is of very gieat value? — It is of very 
great importance. 

A.2033. And you think that tho Govenimeut of India contribution should 
he continued P — ^I think so. AVlion I went Homo last year, I met Dr. Butler, 
who had come back from visiting mycological institntes on tho continent 
Ho Iqiows exactly what is going on there, and I had a long talk with 
him. Wo can got information from him abotti men whom we cannot 
actually see, but whom lie has seen and who are Inteiestcd in the work. 
Then, his Jieview on Ultfcoloffi/ is a most useful publication becnu«c he 
gives quite a long summary of each article icricwcd. 

A.2039. Is it not a fact that a mycologist is n botanist extiaoidiiiary*? 
— ^Ycs. 

A.2090. The slow development of mycology in India is not due to the 
fact that tliero aro not enough trained Bot.-iiiists? — I do not think it is 
x'ery slow as compared with European count! ics; it is slow as compared 
with America. 

A,2091, There arc as many in India ns there are in England f— Pro- 
bably more. 
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A ‘J()P2 riinefoio, theio is no gr<nt iioiiifc in multipljing tlio niiinlicr 
ol iiost-Kriwliintes nnk'ss fiom tlic tiHluiunl snip? — A post-gioduntc student 
iisiiall} looks inr cmplojiiipiit. 

A 20'IJ So long .IS joii t.in find a job lot liiin, jou mnj tram lum 
lip ■* — Y os 

A ‘20!) I A injiolugiht is n supor-botaiiist , bi> must be n first class botanist 
botoro ho c.in bo a injoologisl Ves 

A !}()95 7'io/fi«oi (Jnnaiiltf At the S.U 110 time, you jgiec that it i'» 
iicicssnrj foi anj uurkoi in Jiidm, lor lustnnco, a plant breodor, to Jiiioa 
something uboiit tn.tcologj ' — Yes. 

A 2090 What is }oiir relation nith the Puthologienl Instituto in 
Uolliinil'' — 1 h.ite no diiect iclucinnship iiith it. uo send them spcciincns 
of iiiiigi occasionally. 

A 2007. Have jon paid u tisit to that Institute? — Xo. 

A 2U0il l>n }nii get intit.itions fiom Intel imtionnl Congresses and C’on> 
Icii’iues (onvened hj those pcopio? — Yes. 

A.2b0D. Uo JOII send nn\ papers to tlicni'' — 1 have never sent any 
p.iper to them 

A '2100 Are ton cniitiiiiiing the work fumed on hero by J)r. Uutlerf — 
I'es, 1 am fiiriying it on^ AYc are foltcctiiig fungi and giving dcsciiptions 
‘ol llie fieslt speeimeiiR and the mciisiucraeuts of the fie^li spores before «c 
send them to him. In that leiisc no contiimc tbo iioric. 

A 2101.^ Von ate annro that Ur. Dntlers norlc is the ioundntion of 
Indian inycolojjj i — Yes. 

A 2102. Witli regal d to youi onn nork lieie, jou snj Umt mosaip disease 
IS nidespiend in India, hut its cstent is not jot knonn clofinitely. Are 
jon not able to got the infoinMtion that jou want to hnvo tliroogh the 
co^npcration of the Piovimes? — Yea 

A 2100. Most of tho Piovintcs except Uengal have a Mjcologistf — Yes. 

A.2lUt. 'i'lirough the eo-opciatiod of tho provincial Mycologists, can jon 
hot get the intorinatton thot you nant to have as to nhat is tho ostont 
of the disease, what loss it eailses, hon it is spiead and to nhat extent*’— 
They nie finding out these things non._ 1 base come baok from a tour 
m Madras, and i knoiv that the Mycologist thoro hnoivs hoiv far round his 
orations tlie disease evists, th.it lias oImi hoen tlono in the Ccntinl Province!,. 

A 210 j With icgnid to mos.ii( disease, f nas icij much interested iii 
nhat JOU slioneil us tins morning Are jon faiijiug on any expoiinicnts 
on nil} fuiulnmciita] questions like tlie piohlem of the sii4Coptibility_ or 
icsuitnuco of canes to this disease? — Yes, no have been doing it since 
lost joai. 

A.2100. la tbeie any vanety of siigarfane nJiidi 1 $ immune to attack 
Mom iiiosaie disease® — One of the ra.un objects of my nork on this disease 
IS to find this, out. There mo severai varieties of canes, that are not 
•ittncked but nlietbcr they aie imniuno or not tve do not know because 
•n'e'havp not hid time jet to t6st them. ‘ ^ 

■ ’ the Uha snrioty snsccpliblo? — ^Jlosaic has hoen observed on 

Uha .at Gnidasput in the Punjab. Anothei simil.ir disease, streak disease, 
has been obsened on Uha at Aligarh in the United Provinces and Onrdaspiii. 

.\.2103. You breed, ns J understand, stnndaid canes free fiom mosaic 
disease? — Yes. 

-A'.2100 'Afe.VOfi 111 tqiicji jilth’the iiloiitAiteodliig siection avh’oii yoil.c.iiij 
on this nork of finding out llie mosaic lesistant vniictics® Are j'ou 111 tonih 
nith tho hi ceding department in Coiinb.itorc?— Yes* 1 ,im rrsponsihle foi 
.■keeping the Cane Ilrccdmg Station free from disease. 1 irns thcro tnaco 
l.ist se.ii. - S' ' ■ ' ' '' 

A,2110 Y'oii have nlicady made a lefeienie to the Ucslniclive Insects 
-Jiud Pests ^Aft.; Can yonjiallathe tSBiuiiiissian Tvhotlier you are satisfied 
nith flic operation of that Act® — ^Tt is very dtiBciiH to judge nhethor it 
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lifts bpDn ftiirticd oil well or not. U is cunied out by |iicventivc ofileiTB, who 
ore shiilod ill picvcntini; thitip. li'oin j:ointiip; into the rouiitiy. Tf u liviiiR 
pliint rtinvcs without’ <i eeitifienlo ihesp oflleerg do not lot it in but send 
it hack 01 destioy it. We e.itinot act the woiU done nnirh better tliiiii 
that. , 

A.2111. 'J'liiit of coiiise IS meant to piotcet us npimst roici(;ii intcetion. 
Wlint itbout inleinal inieitioirr' Do jou think it n. possible to Imvo any 
Icgishitiro incasnicx against tlio cUsseinination of these parasites within 
Indin? — I have incntinncd (lint in iny note. Tlicie is not very gieat scope 
foi It, It is in special eases only that wc (an hope to eontiol the spread ot 
•I disease. 

A.SnS. With lofeieme to spetific dise.iscs it is possible, but not geiiornllj 
applienble? — Yes. 

A.2113. il/r. ('ntritt; Is any woifc possitdc in the diiedioii ot iiitiodiieing 
diseases foi the dcstnietion of weeds which wc do not want, sneh ns w*ntcr> 
hyacinth?— We tried probably about IK) fungi on wa tor-hyacinth, hut it 
did not lieoome iiifceled by even ono. 

It 1 ^ di&eftsc-icsistunt; is that the case with snnihir weeds like 
laiitnnii? — 1 do not say there is no huiie, hut the woik on that pniticnhu 
problem has not been done in tiidi.s to any gieiit esteiit. 

(Hie witness withdrew.! 

r/ie UoniUihsion then adjourned till 10-30 a.tii. on Wednesday, tfu 
13th January, 1927. 
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Gajapati Naratana Deo of 

Barlakimedi, 

Professor N. GANontFF. 

Dr. L K. Hyder. 

Mr. B. S. Kamat. 

(Joint Secretai tet.) 


Mr. T. BAINBRIGGE FLETCHER, R.N., F.E.S., F.L.S., F.Z.S., 
Imperial Entomologist, Pusa. 

Replies to the Questionnaire. 

QtrrsTios 1 — (a) (f) nnd (il) So far as entomology is concerned I consider 
that this science should not he studied as a separate entity concerning only 
agriculture or veterinary research. Besides these departments, entomology 
is intimately connected with foiestry, medical science, zoology and commerce 
(uudei which heading may he included all Goreinment departments and the 
general public interested in the piotection of all kinds of stores from the 
depredations of insects), ^orefore I consider that nil icsearch work in 
entomology should bo carried out hy a properly organised entomological 
scrrice Proposals to this effect a ere put fora aid by me ten years ago 
(vide Appendix E to Beport of the Indian Industrial Commission) and sub* 
Ecqiiently, in reply to criticism that my oiiginal proposals were on too 
modest a scale, I submitted in July 1920 a leviscd note* of which a copy 
is attached hereto This scheme, after acceptance of its principle by the 
Goreniments and depnitments concerned, a ns shelred in 1922 on the ground 
of hnancinl stringency- I have nhcady shown elsewhere (Pioe. Fourth Entl. 
Meeting, pp. 10-11; 1021) that the annual losses caused by insects in India 
reach the onoimous dgure of two hundred mores of lupees, this figure 
dispiosing any idea that entomology is a minor science of little practical 
importance to the welfaie of the Indian Dmpiie. As I said then, “If_we, 
lij a study of insects and hy practical application of the knoaledge gained 
thereby, can save even one per cent of this enormous aastnge of the national 
wealth of India, sudi a saving would more than jnstify the most complete 
expansion of entomological nork that we can possibly imagine.” 

In reply to this question, theiefore, I submit that the Commission will 
inquire into my scheme for a propeily organised sersdee for the prosecution 
of research work in entomology and will lend it their powerful support if 
it appeals to them. 


* Not printed 
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_ As rcRnrds poncrnt ob>>tnclcs to piogic^s in roso.t:cli nnder present con- 
•clilions, I notiid <li*a\r titc attention of tho Commissiou to tbo folIoninR 
points: — 

(1) The time of most so-called research woi leers is .o ocenpied vitli 

rontino and other "nork as to leave very little time for funda- 
mental To«eaicli. This is partly duo to the lirRO increase of 
uoik dining the last twenty years without i n> concomitant 
increase of superior staff (in the case of the Entomological 
Section ot Piisn this staff lins been reduced) and pnitly to the 
laigc amount of clerical work which hni to he got tlnough. 

(2) The rogiilntions. which have been brought i:i of recent years. 

regarding touring, which prncticolly prevent tho Pnsa staff 
visiting the Pj evinces, ns was done formerly, and also the Pro- 
vincial staffs from visiting Piisa as often as is dcsnahlc. thus 
accentuating want of co-oidinntion on account of want of 
knowledge of whnt is lieing done in other localities. 

(3) Dissatisfaction of the picsent staff with rotes of pay and nllow'nnces 

and a general feeling that there is no appreciation on the part 
of Government ot good work, 

(4) The rcgnlntions regmding budget allotments militate against 

economic use of tho money piovidcd. There nro special diffi- 
onltios regarding tlio obtaining of rare hioks which aie essential 
for icsenrch work. 

(u) The climatic conditions at Pn«a prevent on output of work which 
could ho attained under better conditions, hc-iides presenting 
unnecessary difilcuHics in the upkeep of collections, hooks, 
records, etc. 

(b) The main need at pjc'cnt is for more skiltcd w>ii leers and for greater 
oo-onoiatioji lietwcen woikors. So fai as concerns the research nocc'sarv 
ns the foundation of nil successful ceonomic work, both these icqnlrements 
can lie best met, in my opinion, by the eenttnlisntion of research workers, 
together with their npparntUB, leaving to the pronnclal staffs tho application 
of economic work, founded on such research woik. 

As rcgaidh jiroblems on which sufficient progress is not being made, 
pknse see the list ohendy giion in my note, of July 1920, regarding pioposnis 
<01 evpnnsion of entomological work. 

Of tltc agricultural problems thotcin included, the subject of borcis in 
sugarcane has already iM'cn worked out nt Pnsn so far ns concerns the local 
fauna of the snriounding district, but wo can linx-e still to accumulate very 
considerable infoinmtioii regarding all the enne-growing districts of India. 
Tlio pubjert of boll-wbiwfl is also l»eing investignted by the^ Government 
Eniomologirt in tho United Provinces, but, hero again, whnt ia icgnired m 
much more information fiom ail oxer India. Ten pasts in North-East India 
are dealt with by tho Entomologist to the Indian Ten Association, but tins 
officer Is a non-official and we knoxv very Jittlo of whnt is imhig done, whilst 
the tea districts of North and South India arc outside of Ids scope. 

The foicsl pests xvhich rxHpure special inx'cstigntion at picscnt nro pests 
of (1) sai. (2) conifois, (.3) teak, (•!) South Indian forests and (5) stored 
timber and fuel. 

Some mcdic.xl jiroblems in which entomological xvorl: is required ate 
(11 mosquitoes, (2) Jfiiscul Hies, (.3) fleas, M) Knio-oxnr inxcsllgntions. 

Veterinary xxoik is directly concerned xvlth insects ns pests of animals 
and carriers of animal diseases. Tho groups of Tohuoulte, (Iciffidfc. 
il/uxcWo’, Jlippoho^cido', flensj and lice and the problems of tr.'insmlssion 
' of diseases such as surra and rindorpe'sf are of especial importance. 

On the commercial side, there aro important problems eounceted with 
jjisoet damage to army stoics, inilxvay sleepers, tobacco factories, etc. 

' Dcsides tho economic aspect of the above groups of insects, it is nece‘snry 

to piovide for progicss in (he study of their bionomics and systemnths, 

\ 
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without which economic noik must foil to be icallj- permanently useful. 

“ Catch and kill " methods, when damage is already being done or lias been 
done, maj impress the geneial public from a spcctnculai point of Tiow, I 
hut aie of very little peimanont salne, even ns demonstrations; what is > 
lequired are permanent contiol methods, founded on a Imowledge of insect 
bionomics, uhich mn} ho applied as a regular loutine to prevent damage^ 

I eing done i 

(r) 1 cannot suggest any paiticnlar subject for reseaich which is not 
being or has not been investigated to some ostent. Such methods of control 
ns the dusting of crops by means of aeroplanes aie still in the ciqierimental 
stage in America and fnrthei data must be awaited befoie we are in a 
position to tiy such methods in India. 

QrasTios 2. — (i) Thcic is not at present in India any institution or 
teaching staff nil lior _nt which or by whidi a leally satisfactory course in 
entomology can bo given. If tins question refeis to purely ogriculturnl 
education, J considci that the instruction in elementary entomology given 
to students in the agricultiiial colleges was fairly satisfactoiy on the whole, 
but the present legulations for touring hare prevented my conducting the 
usual examinations of these students for some years now. 

{tit) As icgnrds the agricultural students in the piovincial colleges, I do 
not suggest any modifications other than that included in my scheme for an 
Entomological Service, viz., to send a Xicctnrer from the central Entomological 
Institute to give a short course of lectures annually to the atndents at each 
provincial dgricultnral colleges and, if necessary, to inspect tho entomologicat 
couisos at tho colleges and to kwp them up to tho mark. Such a type of 
lccturo.coursc would ensure efficiency, by using the services of a specially 
picked man equipped with the latest facts, and economy in the prepoiation 
of specimens, models, diagrams, lantermslides and films, etc., this course of 
lectures being, of coiiise, supplementary to the regular course of instruction.. 

As regards the picsent coniso of training at Pnsn it is quite evident that 
it is impossible (apart from any question of teaching staff) to train to Imperial 
Sen ICO standard, In the short period of two years, a student who starts with 
ohly an extremely elementary knowledge of entomology. Tho Conference 
to consider post-gfaduate training at Puan, which was held during the* 
Board of Agricultuio_ Meeting in 1S)21 and at which I xvas present, con- 
sidered only training in agriciiltnie (t.e., faiming) and no mention was made 
at that Conference of^ any logular course in entomology. Had this been 
done, T should hare pointed out at that time the inadequacy of a two-years' 
couise. If tiaining to Imperial Service standard is required, a proper course 
must bo worked out .and a proper teaching .staff bo provided. Students 
eligible foi admission to post-gradnnie courses undei the present lules may 
not only lack practically all knowledge of entomology but they also lack any 
knowledge of the languages (French, German and lintiii) which are essential 
for acquiring n knowledge of published work in any^ branch of research which 
they may wisli to take up. I slionld hesitate to give any definite poriod ns 
a minimum for the necessary training of tlio present typo of student; but 
it he has to bo taught languages, which are essential, as well ns all the 
other subjects (such as insect morphology, physiology, development, tasonomy, 
eic.) which necessarily precede a course in applied entomolo^ — and instruc- 
tion in both pure and applied entomology must necessarily precede any 
ettempt at research work — should certainly estimate at least four or five 
ycaiw foi a satisfactory course of tiaining. It must be remembered, also, 
that 0111 knowledge of Indian insects is itself in a comparatively elementary 
stage. Foi example, theie are no text-books on tho morphology, histology, 
embryology, or plijsiology of Indian insects, and the materials for such 
studies are at present scanty. 

Another point to which I would diaw attention in this ednneotion is 
that entomology must be coiisideied ns a whole and that entomology as 
applied to ngriralturo cannot be divorced from entomology in its relations 
to forestry, mcdiciil and veterinary woik and geneial roology. Any proper 
caiiTso of training in entomology, iheiefore, should be so Srrauged as to 

Mr. T Bninbrlgge Fletcher. 



241 


Kivo one p'onoinl roinw in thin Mibject for ttiD first two or three yenrs, the 
•■lutlents thorenfter (.pcoialisinR in the nubjcct as npplied in nny special ditec 
tiou (nRricuIturOj forealry, etc.). 

In nny ense, It is Juipnisiblo to olitAin sntisrnetoi> OApcrls nioioly hy 
p:t>>.sinK students thrmip'h courses of training iegnrdlc>s of srliothor they hnvo 
eny lonl innate nptitudo for a subject sucli os ontoinology. In biolo(;ical 
woilr it is the man that counts, far luoio (linn nny tiaining, nnd unfortunately 
the Mipply of ic-illy keen entomological workers is pinetienlly non-o’cist-ent 
in India. 

At pirsont also tlicie are practically no openings foi Kntomologists 
except jn Government senico. Theieforo, unless men nro sent to be trained 
foi posts to •which they are intended to bo appointed, students have littlo 
J.ope of obtaining posts nt tlio concliiiiion of their course. 

It would seem prcfomble nt pieseiit to limit (rniiiiug mainly to students 
who had been definitely eelccted for ap])ointments. .Vfter training nnd 
after a fiirtlicr period of pinetienl work. I slioiild like to sec them sent 
nhrond for nt least n year to work with n Bpcrinlist in their pniticulnt 
stihject nnd to biondnn their minds 

(viii) Any courtc of nature study in achools sliould ineliido a simply 
wiitton aecnimt of n few* common Indian insects, shoning thoir life-history, 
desolopment ond conucetion trith man ns ci op-pests and emriers of disease 
to men nnd animals. The elinpter on “Insect Info nnd lns(«el Pests," Trjiirh 
1 wrote for Olouston'i* “Leisons on Indian Agiicnltnrc," may perhaps ho 
eited ns tiio soit of thing wliicli I advocate. 

It is useless to attempt to te.scli information regarding inaccts, birds, etc , 
unless such infoimaiton denis wdth eommoii nnimnis wduch ran be aotually 
shown to the atodeniR. Many course^ nf nature study in Indin hnvo been 
framed, I hclitwe, on non-Indian text-hookj. wliieh do not fulfil this require- 
ment. 

Qur.sTios 3,— Please lend my note on “ Publieity for Kntoinolog.v in India " 
(Itcpoif «/ ihf n/th Vntomologi'nl Mctting, held al J*uta, JS)S!t, pp. 338- 
390) and also n paper on “ Sloicd Grain Pests “ {Repnri of the fhird ]Mo^ 
inoloi/irot Sfri'fing hflii af Pnsir, lOW, Vol. II, jip. 712-7CI). 

QwtSTiox i . — I Iioro alrc.idy suggested roeaii'i foi the bettei co-ordinnlion 
of cutomologicnl lescnrcU work in Indio. (Please see replj' under Question 1). 
Tim main iileu nnderlying my auggeslions is that tlic ocquisition of knowledgo 
jegntding Indian inswta hlioiild Iw mnde hy n eenlralhod staff of research 
workers, bused on one eenlriil Entomoiogical Institute, whilst the npjilicu- 
lioii of such knowledgo would bo made by the pioviucinl or departmental 
authoritici concerned. 

Under jii'esent conditions, overytlilng possible in the ilircelion of co 
ordination is ftlroady lieing done by Pwin as icgnrds tlie Entomologiu.’il alaff 
ol the Pronneial Agiicuilur.iI Denar Inieiits, of tbo Forest fien'iro, of tim 
Skinloirieal Ruvicy, of tbo Medical ond Veloriimry Department., and of other 
oiitomOlogic.ai w'orkoiw in and outsido of fiidia In — 

(1) personal rehilionSj litcluding lo.»n nnd oxchiingc of spocinicnH, 

lit era line nnd infoniintioii geiioinlly, 

(2) the publication .annimlly of an ahsli'nrt of nil enrient liloiature on 

Indian iubcoIs. 

1.3) tho Enloinologirnl Jleeluigs to which nil iiitorcsted nro invited. 

Please wo my Note on “ Co-d)ierntion in Indian Entomology " fBepot f of 
ihf yi/fh Ifniomoloo^cnl Mttiins held at ritmf I9S!), pp. 382-337). 

QursTiO-U 7 (n).~.'VS’Inlst not suggwiing moans for lediicjng loss due to 
fraginentation of holdings, 1 should like to point out that control of insect 
pcstfi is rendered much inoie dilficnlt when hohlinfp. arc sub-divided, 

Qccstiov 13.— (i) Tlie todsting measures for the protecUon of crops fiom 
external infection by insect peslft nro nil that can he applied under present 
eOtiditioUs of Htnif, provided Ihltt thee' measures nic propnrly nyqdied. 

i 
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There is, liowcvcr, undoubtedly some leakage of undeclared plant imports 
into India 1>> passengers irho bung in plants in ignorance of the fact that 
they nic thereby contravening the lau. The Customs Form nhich has to bo 
filled in b} all passengers prior to ariival at an Indian port does not men-/ 
tion plants at all, this should bo amended to enstiie that all passengers 
diclnie ithethei they are bringing in any living plants. , 

I have nliend> drauii attention of Government to the difficulties trhich 
mil arise nhen a legulai Air Service to India is started. ' 

(ii) I understand this question to refer to the desirability of limiting the 
spread of insect pest-s fiom one distiict to another nithin the Indian Empire. 
Under present conditions, tins is outside the range of piactical politics. ' 
With a piopcrly enlaiged and organised entomological staff, we should 
be in a better position to commence nork on theso lines, the fust requirement 
being the collection of information regarding the exact distribution of insects 
HI India This is, of couise, part of our present survey of the insect fauna 
of India Detailed inspection of botanical gardens, niiiseiics, oicbards, etc., 
iiould doubtless :iicld considerable inteiesting fact^ at present quite unknown 
to us, legaiding tlie presence and distiibution of insect pests which are so 
easily sent out to new localities by stock sent from oi to such places. 

At least one botanical garden in India rcgulaily fumigates all plants sent 
out, linforc despatching them, hut most of such places are undoubtedly /oci 
for distribution of pests, ns is soon ciidcnt to nn>oue who will take the 
trc/iihle to c\nminc Ining plants despatched I 7 rail fiom one place to another 
in India; on e\aminntion such plants are almost always found to he infected 
with one or moro scnle-insccts, alejiTodids, etc 

In connection with this subject I would again point out the necessity of 
dealing with it from the point of view of India ns a whole The entomological 
staff of a Province may have a good Ibiowlcdgc of the insect pests of that 
Provinco but is in a lery poor position to know what pests occur outside the 
pioviucinl houndoiies — and it is the pests, that do not occur already in an 
area, that require to he kept out. 

Quesiios 16 (ffh— I consider it very deaixnhlo that a proper staff 'should 
be piorided for the proscention of studies on insect pests of domesticated 
animals in India. At present comparativel.\ v cry little has been done in this 
line and extensive work is required in (t) collecting mntciini and information 
rekitive to the occurrence of such 'pests, (ii) investigating their (a) life- 
hisioiies, (h) systematics and (e) control, and (iti) ascertaining their con- 
nection with animal diseases. This last particularly must of course he done 
IE close collaboration with veterinary workers I liavc estimated the annual 
losses to livestock in India due to insect pests ns being upwards of four 
croies of rupees, so that this branch of entomology is by no means unim- 
portant. I have already projected a book on Veterinary Entomologj' in 
India and gathered a good deal of material together with this end in view, 
but it will still take sometime to complete. 

We require, not only general investigations, which vnll undoubtedly 
reveal many new pests of which we aie completely ignorant at present, hut 
also special leseaich, in direct collnhoration with veterinary officers, into the 
rdle of insects as vcctois of diseases sucli as suira and rinderpest. 

Some of the lines of work in veterinary entomology deal with the same 
groups of insects ns are included in medical entomology. It is therefore^ the 
more desiinhle that the insects responsible for carrying human and animal 
diseases should he dealt with by the entomological staff of n single Ento- 
mological Service, to prevent overlapping. 

QnrsTios 17 (c). — Bee-keeping. The main reason why the demand for 
honey in India is met at present by supplies to a very inadequate extent 
is beenuce the methods of extraction and preservation of honey ate so 
defective that good honey can only he obtained in particular distiicts at 
certain seasons of the 3 ear, when it is freshly collected, and at other times 
only a thin stale feiniented article can he piocured. Tt is a signiffcant fart 
th.at, if one inquires for honey in anv of the larger towns of India, one is 
generally offered good honey only of the bottled or tinned variety imported 
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from Anioiica or Aiistinlin. Yet it io certnin that the quantity of lionor 
produced every year in Indin is very large, how largo it is qiiito iniiio>-3iblo- 
to say with any exactitude but it probably inns to sorcrnl scoios, if not 
liimdrods, of millions of pound!), ns wild boncy>becs of one or mote species 
occur in practically all non-desert areas, liosidcs honey, bees also produce 
wax, uhich is collected in large quantities for sole (and, iucidcntnlly, is 
invniiably found adulterated nhen bought in fiio market), and they also da 
incalculable benefit by their active share in the pollination of Honors It is 
hardly necessaiy to point out that thcie is a great demand amongst tlio 
peoples of India for lioncy, which is used both for religious ceremonies and 
ns a valuable food. Tliere seems to be no leason uhntcrer why India should 
not piodtico its own supplies of honey to meet nil intcrnnl rcq'iiiicinents and 
oieii have n surplus for export, instead of being an importci This end tnn 
be nitnined by cffcciing inipioreinents in the methods of keeping the present 
races of native bees and of estracting and preset ving then honey, ns well ns 
by judicious crossing of the liidinii with exotic bees. To carry out this nun 
it is n«*ef!ssnry to hnte n whale-tiine expert in bee-keeping to (1) make n 
survey Of the pio'-cnt methods of bee-keeping in India, (2) select nnd experi- 
ment ulth the most promising races of Indian bees, (4) supply iiiiprovcd 
strains of bees to lico-keepeiH throughout India, ffl) show by practical lemon, 
slrntion improved methods of hiving and handling bees nnd the preparation 
nnd prc>>crT 0 tion of honey nnd bees-nnx, nnd (6) train selected Indians rn 
biich improved prorticcs. ^Ye hove done some svork on these linc'* at P’lsa 
ill the past and have proved that it fs po<tihic to fiicreaso the yield of houey 
nnd to preserve it quite sntiafnetorily. but with the present ntafl it is im- 
possible to take oiir results any further, Piisa also is elinmticnlly nn 
unsuitable locality for ruch expenmeiital work on nni largo pinin. 

Pi nit ijrotrina. — Owing to tile permanent nature of sueh crops, fruit trees 
aic especially liable to the ntinck of numerous insect pests Fiiitt growing 
ill tliereforo pre-eminently nn industiy in which entomological assistance is 
ationgly onllM for if it is to lie pioduetis'o. The subject of fruit flies in 
India is also nn iniportniit one. 

Srrirui/iiic.— This sahjeet was dealt with nt great length in the “Report 
on nn inquiry into the Silk Industry in India," liy H. .Mn.swolt I>cfioy and 
E. p. Aiisorge (Calcutta; Government Pros'- ; 1017 ; S i-olumes), nml theli 
main recommendations are summarised nt pp. 200-211 of Volume 1. V'lth 
these Kcoraincndotions I am in general ngicement but I would wish to point 
out that the main icquiieinent< of sericulture in India are comincrcinl and 
not ontomulogienl. 

riiriiuUure, — ^The iinpoitnnce of insects to fisheiics "in India was dealt 
with by Dr Baiili Prashnd in a paper which appeared in the Report of 
the Third Entomological Meeting, Vol. Ill, pp. 000-900 (1020). No reallj' 
detailed work has been done on this biibjcct in India but tlieie is no doubt 
that insects, both ns food for fish nnd ns destiojers of young fish, do play on 
important pait which would be well worthy of iiivcsligntion. 

hoc fvliprc, — ^Thls is fully dealt with in Pu«a nuHctin No, 142 on " The 
eiiltivntion of line in the Plains of rudiii," of which thice largo editions have 
hcon exhausted nud n fourth ia now' in preparntion. This hiibjcet Iins now 
been taken up by the Lne Association, which lins a lahorntoiy situated at 
Ranchi. The main obstacles in the expansion of Inc culture seem to ho: — 

tl) Fluctuations in' market price. When prices nic low, practically 
iio Inc is collected, with the lesnlt that natural enemies of tlie 
loc iasccts flourish unehecked and the siibscqneni production of 
Inc is poor in qnniiiity nnd quality. When piiecs rise, little Ino 
is obtainable nt first and, when efiorts are made to euUivate it, 
which takes lime, there is often over-production so th.it pi ices 
fall again to ft low level nt which it does tiot jiny to produce it. 

(2) The fthove condition is relotod to tlie frequently unfair pric&i which 
nro paid by tho middlemCn-hnyois' to tho actual ciillivtitorj. 
Even when prices nro high, the nctual growers hoiiefit veiy little 
nnd thus hnvo no indneoment to production, 
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I 

;.t) Adnlteintion of the stick-lnc and shollno, nliich roduces salc!> in 
tile expel t mniket. r 

(1) The pioialont piartice of collecting the stick-lnc before the/ 
emergence of the joiing insects. This piaetice nns adopted of 
old because the Inc nns oiiginall} valued for its use as n 
lolouiing-ninttei (djo), and for tins pnipose it ivas collected 
hcfoie emergence of the }oung insects, in the same way os 
loeliiiical used to bo piopared With the introduction of aniline 
d>es the u«c of lac ns a dje has pinctically gone out, hut the 
old method of collection is still curiicd on, thoiehy dostioying 
the imijoi pait of the young insects which Tvould otherwise 
siiiiiic to found non colonics. Under modem conditions there 
IS no lensoii nhatever nhy the stick-lnc should not he collected 
after the young insects have swaimed out, ithich they do at 
fairly definite dates 

(d) DifCculties m obtaining brood-lac uhen lequiied in any quantity 
and 111 many areas, nant of the trees on which to propagate 
it. In this connection, the planting of trees, such as her or 
/ Msiimb, auitahle for lac-groaing, might ho ronsideicd in con- 
nection uitli any scheme foi tiec-planting to prevent erosion. 

Quistion 25 pi) — Please see my reply to Question 1 (a). 

*50 many diseases << g., malaiia, plague, typhus, lala-asar)^ are carried ly 
inspits, that it is very desirable to atrengthen tho entomological side of any 
oig.inisntioii loi the iiivostigation or rontiol of such diseases. 
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Oral Ev!donco. 

A.2115. Iho Chaliinan; Mr. rioteher, wc Imvo your note of evidciico lor 
which we ore* oblipcctl ; do you wish to add nny sintomont of a Ronoral clinruotcr 
at this Mingo? — ^Yes, I should like to say that ray evidence is given purely ns 
rogiuds the Entoinologicnl fScclion, the entomological aspect of our woik here. 

. Am w'ns noted yesterday, the difFotent sections Iicrc nro ^iraotically difToiont 
losonrch insiautes each on their own Mubjeot, It is, I think, inevitable that 
the diiferent scichccM conneeted with ngricultiue have developed in some cases 
more than in others, with the icsiilt that somo of the answers given by HendH 
of sections are net applicable to nil the sections here. I do not naj this with 
tiny idea of lending tho Coniiiiission to think that there nro diitcrcnces ot 
opinion between the different scetions: I merely wish to point out that ques- 
tions have been asked to which tho icplies would have been dilTcrcnt hud 
those questions ,'tecii addressed to other sections. 

A.SllG. T hope T shall siiccecd in toucliiiig on one or tw o of tho questions 
oi whioli you mo thinking. Will you givo the Commission tho outstanding 
points of your own tiniiiing and nny past nppointinonts that you linvo hold? — 

J was edneated at Diilwieh College from 1891 to 1895; I was on tho Bidcnce 
side tlicro. Jii .laiitinry 1800 I went into tho Royal N.avy ns nn Areoiiiitnnt 
Ofliccr. h'roiii 1890 to 1900 I was out on tho Gliiim Station. After that 1 did 
31 ye.irs in the Arodilcnrniionn ; then I was employed in tho Indian Occnii for 
about 0 moitths, and for I yoars in Coylon. After that T caino to India in 
1910 ns Suporiinmcrnry Entomologist. In Januniy 1911 Mr. Lofroy, who was 
Imperial Eiitomo'ogist, went on lemo and I oflicintcd for him until April 1912, 
when 1 went down to Madras to oeeiipy tho newly created post of Government 
Entomologist, There J organised a new entoinologicnl .section at Goimhntorc ; 

I remained theie until lleceiiilioi 1013 when I returned to Piisn ns Tmpoiinl 
Entomologist, n post svhicli I have hold since that date, 

,, A.ailT. fs tIiOie anything you wish to say ns to tho suitnhility oi oUiei- 
wiso of the site of I’nsa? — 1 cun say that I’usn is a most uiisuitnhie loenlity 
from tho entomologienl point of view. 

A. 21 18. Whj 9 — ^Because the elimate is quite nnsuitahle for tho preserva- 
tion of specimens and also for (ho leariiig of specimens during about half the 
year. In addition to that, it is not a pleasant dimato to live in and there- 
fore you do not get the full ainoiint of work from the ntnif that you would get 
under more pleasant eonditioiiM. 

-\.2119. Wlmfc would you rcgaid as tho ideal site for your section? — 1 Inuc 
aliendy suggested Coimbatore ns a inueli nioro Ruitiiblo locality than Pusa. T 
do not say it is wholly ideal, but it is tho best that 1 know of. 

A.2120. Ilow aboiii the co-ordtimlioii of the various sections at PtwaP — It 
IS quite sntistactorj so far as 1 nin coneemed. 

A.2121. Ts it an advantage for the purpose of co-ordiiiniioii and iiiter- 
eoiiiiiiuuicntion that tho various sections should bo situated togoilier in one 
place? — 1 do not think it is csseutini, hccaiiso if wo had nn oiitomotogie.al 
station in CoimbatOic, there is an agricnltiirnl centre ilioro, and if any iigri- 
eiiltural problem woic reqiiiicd to bo dismissed, there are agricultural oflieois 
with w^om to discuss it thoie; incidontnlly. thoro is also tho Forestry Insti- 
tute ^hme, so tliat forest probleilis could ho disciinsed. 

A.2122. How about the toiieli between you ns Imperial Entomologist and 
tho Pi evinces ?— -That is very Inrgelj, 1 think, a pcisoiml mattor; so far I 
have had no difllculty; J ask thoin for information and they givo it freely; 
they nsk mo for information and wo givo it. If they want to work on a pai ti- 
oulnr group of inscels W'o send them all our roatorinl, and if wo want material 
they send it to us. Every inoiitli wo have to send in hero n monthly report of 
tho work done in the section ; T send copies of my monthly report to the Gov- 
erninont Entomologists in Madras, the United Provinces and tho Pniijab, and 
‘they send mo their monthly reports from Miulins and tho Punjob; so that I 
Imep, ns inr ns J can, in touch witli the work vrhioh is being done and Irv to 
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keep them in touch ivith the trork that is being done. In addition to thot, 
of cour'-e tlicre is n good deni of personal correspondence. 

A 2133 S.i llenty Lawrence: You mentioned three Prorincesf — There is 
no Government Entomologist in Bombay; I only send a copy of my monthly 
report to Provinces uhich hare n Goremment Entomologist, not to the Pro- 
Tinces irhich linic only nn Assistant. 1 brought that point up at the Inst 
Entomological Meeting, and it is referred to in my remarks in the paper on 
co>operntion ; there I suggested tentatively that perhaps we might get in 
reports from nil the Provinces here, reproduce them and circulate them, so ns 
to let everybody know nhnt is going on ns far ns possible. 

A 2124. IVould > on give the Commission an account of the functions of 
your office under the present arrangement? — The functions of my office are 
to deal uitk nil aspects of Indian entomology. The only esception that we 
make is that ue do not deal definitely with forest pests because these ore 
dealt with at Debra Dun; othernise we try to take in every aspect of work 
on Jiidinn inseccs. 

A.212S. Assuming efficient sections under the Provincial Governments, in 
the various Provinces, would there be any field left for yon? — ^Yes, the field 
is absolutely unlimitea for every Province and for every worker in India at 
present; we have only touched the fringe of the field. The objection to that 
would be that, if every Province had its own efficient staff, you would have 
so many large staffs, wliich would have to be large to do the work efficiently, 
that necessarily yon would have a tremendous duplication of work being done, 
institutes, laboratories, libraries, collections, recoids. It would be a vast 
expense to the country os a whole and you would necessarily tend to get less 
co-ordination. 

A.2120. Do you travel about the country? — Yes, on the whole I can say I 
do ; I have visited, I think, every Provrince in India ; but of late years I have 
not travelled as much ns I used to. 

A.2127. Why? — ^Partly because the work here is constantly increasing and 
I cannot get away so much; partly because facilities for touiiiig are not what 
they used to be. 

A.2128. In what way? — ^Partly in that our tiavelling allowance has been 
cut down. In the old days, when I cnine out here, we used to get double first 
class when we travelled, and, taking one thing with another, that just about 
covered expenses. Now, since 1923 I think it was, our rates have been cut 
down to one and tbrcc-fiftlis and, piacticnlly speaking, that does not cover 
the cost. Another reason is the Devolution Buies. 

A.2139. What Devolution Buies do you refer to? — ^I will just give an 
example ; this is a note which was sent in by Sir. Husain who was officiating 
for me during my absence on leave last year ; he wanted to send out a man 
from here to obtain information with regard to pests; he sent up a request 
to the Director here, and this is the reply which ho received : " The officiating 
Imperial Entomologist appears to ignore the administrative problem involved. 
Under the Government of India and the Devolution Buies central funds are 
not to be expended on what ere really provincial concerns. This point is 
carefully scrutinised by the Finance Department, and it is the duty of the 
Agricultural Adviser as conti oiling officer to assure himself that this condi- 
tion is fulfilled before he affords sanction for proposed tours and lines of 
work.” * 

A.2130. Who signed that note?— Dr. Harrison when officiating ns Agri- 
cultural Advisor. If somebody writes to us to say there is n pest which is 
attacking his crops, in my opinion the first thing we should be able to do is ' 
to send a man straightway to see what is going on, either to be able to 
advise them on ihe spot, or, if the man finds he cannot advise them, that he 
:s not competent to advise them, to bring back specimens here and tell us all 
tibout it. 

-A 2131. In the case that you have mentioned, what exactly was the work 
for which the journey would have been made? — ^That does not appear on this 
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record and T ao«i jiot here at the tinic, but 1 tindorsitand it wns one of thci>o 
ea’io'! of n pe-t oDponriuR and n letter coining: in to ns o'-ltinn for edvice. 

A.2}fl2. It was an i’inor|:one.v}'>--Tes. 

it.SISA. 7Vo/f«»i(r f/rtni/nfee • Front uhot FrovineeP — I thini: ftom Ihhor 

A.Slvtt. <f»V JJfnry l^irrrfim ; In your opinion is it the proper uorU of tho 
<emrnl tiopar'tnent to investij'ate thnt''-~T eertaiiily think it is; T think 0110 
of the functions of the w-ntroJ depurttneiit ih to keep as complete a reeotd nil 
posttiblo of ontbrenl.s of pests. 

A.21D5. Yon as TIfftd *i( e hramh hate no distTctioii 111 the matter under 
this rulinK? — Xo. If T haw Kot to -arite up ond pet i>ermi«sion to ‘end a 
moil out, by the time 1 have elnite that probably oierjtlnnc is over 

.\.21!W, 7hc fhnhmm: Aie you in toneh nith ro‘eareh norkers m other 
eotintri<“.‘ — Yes, 1 think ne may saj we are more in toneh with workers in 
other countries than any other section of this Institute, I have eonsi.int 
re'juests for jnfonnntion and help from other eonntriet. Quite letently I had 
ft reriUOkf fiom .fepan for infomintion recnrdinR jiaresites of n borer m niairo. 
1 tnicht loention «e have 111 India. «t the jiresent immient, n ninn irom the 
Aintric.in Uiirean of KnloinoloKy collet tiiijj ninterial for his oirn coiintry. 

A.21vl7. Are vou satisfed with the ethtinc arrniisemctits to protect India 
from inrpfcion by harmfil inswts ftsint mmeas? — I linse leplitd to that ijnes. 
lion in niy written etidcnce, 

.A.CKIS. fiu that yon have iiothinK to mid to thntf — N'o. I think the rondi> 
lions nrv a-« Rood 0 ‘‘ we van Ret them under evistinfi « ircninsiftnees. VTiih a 
propel Iv organised und lari:o ittouRh 'taff we nhoiild take it e'vcr cuntnalljr 
and hflve ti firoper enffliiioIoRie.it rc-.tlon. With tho pn-xent stnff we could 
not do it. 

.\t21S9, Have sou anythinc to eav upon the noestion of hinitint; tho 
spif ftd of hariiifti] ino-ts hv some control n* hetwemi Piovinec and ProvittceP— 
I have nnihtiti; to add to wimt 1 hftve ftlready stnitd. 

A.2140. Thf /fo/a 0 / Vnrhl imfiii: Aie any Indians beiiiR trained here as 
.tsiislftnts to vonr'eiffpllo yon refer to men in tlie Institute or to the turn 
siho are *tnt for trftininR from outside? 

A.2tn. Xo, in the Iimtitute here?— I have at pnsent three A«xi»tants 
who have been treiinsl, tli<*y are all more or less, 1 should say. still under 
•tr.iiiilnR. 

A.2142. And are they to ht* "ent nhroad }«r trniiiinjr ot ony stapvf— Xn. 

Ai2143. That Is not the nnderstnndinR nt all? — No. One of my Assivtanta 
btre svjis to hftve ROtie to America nnd 1 IriM ny best to tret him the m>tcs* 
Kiijy pvimissinn and the ernnt. but sve fnihsl to do «o. 

A,kT44. IIoiv IniRORO wrs that?— Fonr or five jvnr* a£o. 

A.SIin, That is tiie only instnnce yon lias'c on itcoid where en appliefttion 
was jiifido to yo ftbro.id? — Ytv, I think tlint is so. 

A.'2Ufl, Would the people srho wro imihirpoinR traininR under you Imre lei 
fit to t.srry on the diitjc- son are perfonniiifi: hrre? — I think you rftih«j mis- 
understood me, Tim me w I refemd to are men who have been reeontly enter* 
tained .A'-sistnuts in iny seelion. 

A.2147, T)ir> r.iiinot inny on tho tvoikf— They c.snnol c.nrry on the work 
rt prt'sejii hsc.-iiise they hf>'’ bpen here lorn iwy short lime. 

A.2MH. Will they lie fit to curry on at nny pcilodf— 1 Cannot aayj I fttst 
not a prophet. 

A.2l4f). for Instance, n man in Coimbatore who was Asshtant to the SuRar 
Ksport Ims beioi carry iiia on his duties thm*?—A'es, 1110 prcwoit Oowm* 
roent KiitonioloRist in Colinhaloro was my Arsjutnitt when T ivtis there. 

A.SICO. llfta any attempt licen made netimlly to inveriiRnte the p/*«(« from 
which *ol ond imh <wtfcrp— T do not do timf hero. That is done at Dehr.i 
Dun. 

A,2t5l, Tins <insthitiR breii done to enre the ftniRiis diseaic iVmn wfiith 
the tminRO siiffeis?— Wc have not dono very much work hero hecaure mnuRo 
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hoppois ore not iinpoitniit pObts in tliib district. But* a pood d6al of nark'' 
hns been done in the Punjab, in Mjsotc and in Madras'. • • > 

A 2152. So far, I do not think that theie is nnj’ radical euro for* ilfe mango 
pcbts, iatlicre*’ — rheio is no spccifio reinedy. ' - • - <- ri . 

A 2163. Jt has not been touched here®— Not on any scale because, os I 
snv it is not an important pest here and wo have not got the opportunities 
here for doing jt. 

A 2164 Str James MncKenna : AVe hear a gre.tt deal about coordination 
of woik haio at I’nsa Bo jon not think that collaboration would be a better 
way of CNpressing the relationship between the different sections? — T do not 
think that theio is voiy mnrh in the term; it is the way in which it is done 
that matters rcajly. AVliat happens is this. If one e'tpeit wants certain 
infoiinatian outside his spheio, ho simply goes direct to the mantwho can, 
give It and ho disiusses tho matter with him informally. T ren11.v.do.pot„ 
think th.it jou would want a better system than that. 

A 2165. Tlie co-ordination or collnborntionj whichci er w ord you prefer, is 
sou think, «.ntisfaotoiy? — Yes. ' 

A 2160 Ate jou in touch with the entomological work done by tho Indian 
Ten Associ.itiim at Tocklni'' — I icccive their publications and sometimes 
Mr. Aivlti'ws {.ouics to our meetings here and 1 have been to Tocklni ns well. 

A.2167. Jloe-i ho consult jou with regard to the identification of speoimensf 
—No, beinusc his woik is largely on one insect. Ho himself has admitted 
that he gels i orj* great assistance from ns. > « 

A.215'1. Mlnss about tho iniperial Bureau of Entomology in London® — Al'c 
only give £500 a year. I rccomincndcd that India should contribute £1.000 
but the Government would not contribute moic than £600. One year' they 
gave nothing ; another year they gave £300. " ‘ 

A 2169. Aia you of opinion that the Imperial Entomological Bureau is 
most useful? — Their abstracts of litoratuio, particularlj , arc vnluablo to nil 
workers. 

.\.21C0. -Vnd therefore Government should continue this contribution? — 
Yes. , ' / 

A.2161. fSii Homy Zatorence : "Whore is the Bureau? — ^In London.' 

A.2162. _^ii Jamet MacKenna; What is tho position of the Government 
Entomologists in the Provinces? AVhat Provinces have jiot got 6ov,en)mcnt 
Entomologists ® — ^Madras, the Punjab, and the United Provinces bare them. 

A.2163. What is your view about training^ in entomological subjects? Bo 
you give short courses hole® — We still girc' courses iif lao and we have had 
various students ]ntel.v for skort courses. At present wo have a man under 
training from the Punjab. But tho short courses have been more oi loss abol- 
ished and i\c h.iie to go up for special sanction to take in men fOrkhort 
coursca. 

A.21G1. Could j’ou give tho necessary entomological training hero which 
would qu.ilify an Indian to ho a Governmont Entomologist® — I think that it 
would bo veiy difficult with the present staff and uudci present conditions 

.V.21G5. It would put more work on the Entomologist than ho would be 
able to tackle? — Yes. c 

.1.210G. Supposing an Indian were aspiring to become a Goremmeht Ento^' 
inologist, what cour6o_ would you rccommond for.his training? — ^Tt 'depends 
cntirelj’ on Ihe man himself, as to what ho know already. , ' 

A.2167. AVhnt generally do you think, from j-onr knowledge and experi- 
ence, would he tho tjpe of man that you would like to get for such training? 
What sort of a training do j;ou think wopld be most suitable aS a set-off before 
he come to j’Ou for h specialised training in entomology?— I think that it 
would he an advantage if he hod already had some e.yperience in tho Provine'es 
before he came to us ,» " 

A.21C8. Per instance, take a course In'.biology, Bo you prefer to get a 
man who has done a certain nmoiiiit of spade' woik in tie collegoP— Wliat I 
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iiicnni ^rnil n inun i«Iio lind done work n« nn Entomological AasiRtnnt iu the 
Prnniico and not ncccs-'tirily one wlio hns Iiport through the agrioulturnl course. 
It depends entir“lj on the ninn himeolf. 

.V.21G9, Piofe^sov Gangulec: From the point of vicu of equipment and 
from the coilection of tiopical inscutb that you have heio in thib Institute, do 
yon not think that this fnstitute m one ot tho best in Asia? — ^Yes, I think so. 

A.2170. Do you tliink timt if you could de\eIop this Institute you could 
attract students fiotn various parts of AsinP-f-Mo doubt; you would eorl.ninly 
attract them. The bigger tho place tho more pooplo yon would attract and 
the bolter Would tl>e work be. 

.1.2171. You hnio shown us this morning Uic vast area that you are onllcd 
upon to eoinmand, that is fioiii tlio Jfnlny Slates to Pcslmnar. In view of 
this vast arc.a ilint yon are able to eomninnd, is it not necessary to ostoud iiiis 
dcpnrtincnt «o as to meet tlint demand P — 1 Imvo already put forward my 
views on c'cpaii-.um of entomology in India in my willton evidence. 

A.2172. Do you iiiink iiiai haring made a good heginning it ought to bo 
eNtemied to inert that demand? Is that your considered ojiinioiiP — The 
demand for what* For trniningp 

A.217.'J. for training, or to get information, nnd for entomological work 
gcnornllyp — I IhinU, in view of the inipmlniic<> of entomology to India, it cor- 
taiiily should bo cxp.snded. 

.V.2i7<f. You would not eonrtne it iiiondy tfl serve tho needs of tlio Indian 
Agrirultural Seiviee or uieol the needs of tho PioviueesP AVonld you look 
upon tho prohlom Irom a uider point of view? — Yes, from the point of view 
of tho eountiy .i% c whole. * 

.\.217t'5. And adjoining rountiies al'Op — \Vt> should have to collect infoi mil- 
lion, ns far ns possible, from adjoining ecmnlries, hut of course wo could not 
e\peci to control tliem. 

A.217fi. Not ioi contiolling insect pc'stsso iiuieli as for educational purposes, 
Supposing students wanted to come from f*outh Africa, would you take thcinP 
—Why not? 

A<2177. You could InKo theniP — Ccrtniilly, if they ivnnted to come, 

1 was thinking of the prohlem fiom tho Empiie point of view. 

A.217ft, Witii regnid to the nusuitability of Pusa, you have stated that 
Ihcre ale two difiieiillics, fust with rcgAid to the prcsorrnlion of insects and 
boeoiid the reniing ot iiibeels, nnd you suggest lhal Coimbatore would he a 
suitable pinee. in whnt way, do you think, Coimlmtoro would honuilnhlop — 
It has a much mole equable climate, and yon can carry on roaring work praoti- 
eally nil throiigli ihe year. 

A.2171I. 'ft is meicly tho elimatic eonditionP — 'yes, 

A 21^0, With regard to the le.ijing of inseols, tonld you not reproduce 
the ojitimiim conditions in yoiir insectaiy? If you had a pioperly cquijixied 
in*'<*tlnr.v built, could you not obiiate the difllculty about cliiuato? — ^It would 
he VPiy dilbenU lo do that: ti would be reniing things under iiniintnrai condi- 

tiiiis. ' 

4.2181. In rniryiug out cspei iments here, do you collnbornla with olliet 
depaitinentsp-— AMieu neiossary, yes. ^ 

.1.2182. You imve to carry on boinc jilot espeiimonts, or held trials F — 
Sometimes. If I iiunl to grow cotton on the farm, it is necessary to go to 
the agriculturist, to get a plot of ground, and perlinjis get it planted. . We 
Used to do tliftt w hen vtc reared parasites. IVe used to keep our cotton plants 
on the farm nnd lettlie holl-worni run riot dn tho plants, the pni.isito breeding 
on the holl-worin. Wc collected parasite-* and sent them iip to the Punjab, 

*1.218.*}. Wimt is tho o'caet pioeedute of your following up tho Hfo-history 
of pfrsfs? Yon fust discover the pot, for instance, nnd study tho lifc-lilBtory 
in nn in«oetnry and tlien you roproduee the roiiditions in the field; is that 
tile profess?— Mote or less it is bo; but discovery is n thing ithidi perhaps 
takes years, AVe have hoeii niilc to rear last year a enierpilhir iiliieh we jiavo 
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knovrn for IG years, almost ever since I came to Pusa ; we hare found it reiy, 
very difScuIt to get it out, and it is only last year that we succeeded in doing 
so. 

A.2184. As a result of 20 years’ work, do you think you Imre now a surrey 
of the insect pests which infest the major part of India? — \l’e hare a rough 
idea about it. 

A.2185. Hare you any idea as to the distribution of the pests ? — We hare 
the beginnings of information; I should like to say that ue certainly hare not 
got complete information. 

A.2I8a. Do you think it would be useful to hare a surrey of that sort 
properly made? — I think it would bo most useful; we hare been trying to do 
It all the time. 

A.3187. Perhaps you are not able to do it because you hare not got nde^ 
quote staffs — We certainly could do much better if ue had a larger staff. 

A.2183. Would jou agree that that sort of surrey could bo undertaken in 
collaboration with the prorincinl departments? — ^We do undertake it in col- 
laboration ; we ask them to give us information. It is_ one of the objects of 
these Entomological Meetings that arc held here, to get information and inter- 
change of ideas, not merely between the Prorinces and ourselrcs, but between 
the different norkers in different Provinces. 

A.2189. Ton haae adequate information to put it together \rith a riew to 
formulating n general idea of the distribution of the insect pests throughout 
the country? — Wo hare a rongh idea of it; I published a lirt of insect pests 
years ago. 

A.2190. Alcrcly from the point of riew of distribution? — ^Distribution iii 
space and also food plants. 

A.2191. Are you trying to correlate distribution and incidence of insect 
pests with climatic and other factors? — That is a question of collecting data 
over a sufficient length of time for every insect. I hope, in future, entomo- 
logical work will largely enable ns to predict the outbreak of pests when we 
hare got sufficient information. We might be able to say, for instance, that 
next year there will bo a particular insect pest in Bombay, and we can take 
measures in advance. Tliat moans n good deal of work; it cannot come in 
our time; we can only lay the foundation. 

A.2192. You hare laid the foundation, and the next step ought to be that? 
—Yes, I quite agree. 

A.2193. Would you tell the Commission any definite results obtained with 
regard to the control of insect pests, results which would enable you to go 
confidently to the cultivator and say “ Do this and you will solve the prob- 
lem " ? — Such measures as control of grasshoppers by ploughing, and general 
agricultural methods like clean cultivation. 

A.2194. Clean cultivation, spraying, and so on, ore, of course, the ordinary 
platitudes of cniomological control method. I want to know whether yon 
hare got something definite with regard to any insect pest in this country 
which will enable you to say “ We know the life-history of this pest, and this 
is the method of control ” ? — ^For Agioiig yp'iilon at Mokameh we used Andres 
Maire traps, and we found we could control it by thist means. 

A.2193. And you transmit that method to the pros-incial departments con- 
cerned? — Yes, that work was done in direct collaboration with the provincial 
department. 

A.2196. Mr. Calvert: Hare you done anything for the cotton boll-worm’’ — 
We hare done a good deal on boll-worm and our information has been pub- 
lished. 

A.2197. Profesior Oangvlee: Hare you developed any new method of tack- 
ling the problem of the boll-worm? — Nothing new; Mr. Itichards of the 
United Prorinces is on the work at present. 

A.2193. In my experience in Bengal Tillages, I found that the cultivators 
lose a groat deal of their stored grains through weerils and insects. Hare- 
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you done nny e\ieriinents ■Jrith reRanl to those insects P — I gave tho CouimiS' 
sion a copy of onr bulletin on stored grain c>:pcrin)Cnts. 

A.2199. T have noticed that. Bnt hero you studied tlioso srcorils in detail 
here? — ^All that information is in tho bulletin. 

A.2200. Hare yon used nny gaseous inseeticidc to control vreevilsP — No, 
that is not practicable on a village scale, under the conditions of an ordinary 
household. 

A.2201. It is a practical proposition, perhaps, whore large storage is con- 
cerned P — It i«, for largo storage perhaps; we have not taken that up so far. 

A.22Q2. When you find a method of control here, do you ask the provincial 
departments to tert that method P Supposing you arc studying certain insect 
pests hero .ind you find out tlio way in which they can be controlled, do you 
ask the provincial departments to repeat your cxpoiimeuLs? — Wo do not ask 
them to rejieat them; obviously, if we have found out a successful method, 
they will cony it; we do not need to ask them to do it, when tlioy nic qnito 
willing to take up nny methods wliich nie successful. 

A.2203. \)iio has somctinies to suggest such trials and investigations; it 
may not occur to them at all? — ^^Vo do not keep it secret; wo lot them know 
what it is. 

A,2204. On the question of yonr relationship with the Veterinary Depart- 
ment, yon have a department hero, T understand, where yon study insects re- 
sponsible for carrying diseases? — It is not a special department. 

A.12205. Yon do not study }inthologicnl entomology? — Yes, we go ns far ns 
wo c.ui. 

A.220C. Arc you in touch with tho Tmnerinl Veterinary Department P — 
YeS, T am. 

A.2207. Is nny work being done on tollahoration with that department P — 
I am at present preparing a book on Veterinary Entomology for India. 

A.220'4. T understand Inc-euHure is a very important industrj' in this Pro- 
vince. Is any work being done with regard to that?— I should say a very 
lorge amount of work has been done on lac: wo hare issued n buHctiti on )no- 
cnlture, for which llierc is n great demand at present; it has run tlnongh 4 
editions. But with tho starting of the new Lae Jiislilute at Itnnehi, it seems 
lather unnoeC'>snry to duplicate the work. 

A.2209. You are in touch with tho Institute at BnncIiiP — ^Yes. 

A.2210. Do you hold out nnj* prospect for npicuUnre in this part of tho 
conntry? — 1 tliink there is a verj’ big outlook for apiculture, provided wo get 
the stair to work it, 

A.2211. How many students have you in your department for trainingp — 
There is one at piesont, and there is another coming from the United Pro- 
vinces for systonmtio entomological training; we have had an npplicntiou a 
few days ago iisldng if he could be sent over, 

A. 2212. How many more students could you nccommodato in your section? 
—For how long a period? 

A.22I.3. For 2 years?— I should think we could take 4, or perhaps half a 
dozen. 

A.2214. Have you any students from tho Universities of this country, wish- 
ing to toko np entomology from a scientific or economic point of view ?— VTo 
have had scs’cral men who came here for a short pciiod, for n month or so, or 
perhaps longer, 

A.2216. Do you think that method of the .short courso has stimulated 
interest?— I hope so. 

A.2216 Are yon in touch with the students who come here? Do you 
follow up yonr relntionsliip? Supposing T come to you to he trained for a 
couple of months, would you have my address and send ont entomological 
literature to me and so on ? Do yon have that sort of relationship established 
between the students and yourself? — think it depends entirely on the 
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student , if Lo likes to n i ito to mo and keep in touch with ino, ho onn do so. 
Imt if he drifts nwnj. ho drifts away. 

2217. You lime i.iid that there is no adequate interest taken in ontomo* 
lopj , I take It it Is the funetioii of the Institute to erento that intorcstP — 
Wo trj tti, hut it IS diO'iruIt to keep a lar{;o number of irons hot at tlio some 
time ^ 

\ 221S Ifi.inlirif You t entnred upon an estimate of the losses to India 
from insect posts. TInse :iou .my reason to belicre that the porcentage of 
loss in India is higher than in other countries^ — I should not think it is higher 
than in other esnntiies in the tiopics, but it is certainly higher than in tom- 
licinte countries. 

A 2211). Higher than in Iniioptinii comitricsp — I should think so. 

A 2220, _ The extra large staffs in European countries which you were men- 
tioning this im .1 iiiiig nro not due to the fact that tho loss from insocts is 
greater, but to the greater inteiest in tho BiihjcctP — T think that is so, on the 
n hole. 

A 2221. .Vr. Kamaf ; Yon told us that tho interest in entomology was not 
.id< quote in this country. Is that indiffcrciico general, or specific, niid only 
eoiifincd to IndmusP — Comparison is proi’orbiall^' rather odious^ but you must 
realise that n man w ho is really keen on insects is rather a rarity in nil coun- 
tries. Even in European countries, only n very small pereentago of tho popu- 
lation IS lenlly keen on insects, hut yon do get there a much Inigcr propor- 
tion than ion get in most Asiatic eouatric^s. cxecpl perhaps .Tnpan, where 
there lime boon soieinl men who are i rally keen on insects. 

A 2222. I do not want to dispute the fact that tho general interest tiikcn 
In the Tndtati iiuhlic is ter.\ small. But T want to go further and find out 
fioni jou whether there nro not othci leasoiis for it. You sent up your pro- 
pos.il for nil Entomological Bureau to the Govemniont of India, and you also 
tnnde nii nppcil to their hearts and imagination that tho loss from insects to 
the crops of India was something like Bs. 200 erores, which is perhaps as lug 
as the rei ouuo ol tho Goreriiniont of India ; and yot they tnrned down your 
(iioposnls. rimt shows that oven the Gmcniiiient of India are rather indif- 
foient to sour sc icnooP — I quite agree with 5011 . 

A. 2223 ft the Governiuenl of India nro so ^iiidiffeieht, we need not blame 
the Indian piihlic® — I^do not blnino them o Int^ I merely want to stimulate 
then inteiest and curiosity and so on in the science; and if 1 can Btimulate 
the imagination of Goi eminent by nppeating to their pockets, that is one way 
of doing it, 

A 2224. >tiiy f fiirthei ask you whether you hare found that fhc interest 
iiikeii in insi-rt life, ns n hobby, by tbo Europeans in this country is any 
stronger than tf 1 . 1 t taken by ttie Indians P Do you think tliat is a noticc.sbIe 
feature®--! think it is; on the whole, I regret to say it is so. 

A.222o. They show n stionger interest? — ^I find more Europeans wilting 
to iiic, sinnliiig infonnatioii nliout inserts; they find something that appeals to 
them. 

A.2220. Pio/mioi Goiigiifcr- Europeans in thoii nnofliciol capacity? — Thcy 
nic mostiv iinolfieinl people, plniiicrs and nil sorts of pcojile; the Etiiopcnns 
write to me. and occnsion.illj nn Indian may do so, but not often. 

A.2227. tiid theicforc public opinion amongst the Indians to treat insc>ct 
life as a habb\ fins to bo hliuiuliited by some method ? — think it does rcquiro 
stimukstion. 3Iy hook on “South Indian Insects" was printed in n fairly 
largo edition for a hook of that character, bnf all tho copies wore sold out. I 
cannot sny how mini} copies were bought by Indians and bow many by Euro- 
peans. But ns tho whole edition was sold out there must have been n certain 
amount of demand for it. , 

A.2228. J)r. llydn : Bid joit ask somehody to hove that hook translated 
into some of xhe 'icinniiilnis in Indi.iP You Imow aliont SO per cent of our 
people cannot rc.sd and the joniaining bnvo n purely literary education. You 
cannot expert them to hare nil interest in inserd.s® — ^Thnt hook wat publisher] 
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l>y tlic OovotniHont I’re'-s, ^fndins. nn& if any one wanted to biing out o 
iinnslaiion T tlaic ^ay tiipy ponid got permission. 

A.22'20. Do >oti not thiidc it is jour Imsincbs to slinuilato tlint inlprosl? — 
T am afraid 1 could not undortnUo it.'inslntion. 

.\.2230. 7’ro/p'soj Ganriulfe: How many copies ucip printed P — 1,500 

A.S23T. And ‘■old in Itou many years? — ^Thoy were sold out some yonis ago; 
within ahoiit ten yonvs. 

A. 2212. Mr. Kamai: Coiisidpring tlip \nst iniportauuo of enioinolopy to 
the country .'lud io ngiiculturo, it is important that yon should take steps to 
aeliicio publieity. AVliat stops nio being token hoie at Push to give as nnich 
publicity ns jiotsiblo to this (piosHonP — TVe cannot do voiy iniicli hoie. Wc 
hold tlipso nioptings. 

A.22<1.1. Do you take steps to send some of your insults to tlio public press, 
or do you ask them to review or to hung to tlio nolico of the lay public, any 
fitote about entomology ? — J do not send tlipin; they receive copies of our 
pubiicutions. 

A.223I. But shon we know gonoraliy what it is in tliis ponntry. Uiilass 
bpeeini attention is drawn to these inatters the lay public is not likely to go 
into these indirect tcclinical tjiieslion'j. I want to know whether you ask the 
Director of Inforiiinvion or the Government to arrange for n wider jiiiblicity 
of your results? — ^We liiive not asked llm Dircctoi of Information particularly. 

A. 2235. Ton agico that it is necessury? — agree. 1 Imvc /iflcn said that 
a piihlicntion department .shcakl he attached iiore. 

A.2230. If your rcstdts arc to be of any vnlno to the geticinl publie and 
mucb more ao to the ouilivator, you agree that it is essionfial for you to mnin- 
tniiv bore a soit of publieity dopartiuont, or ask the Goveinmont to arrange 
lietier publidiy than you are having now? — lin\o already suggested a pnbli. 
pit} section in my Bcbome for an ISnlomologicnl Bcn'ice, 

A. 2237. Eithor tluough tbo Pusa InsHluto or tiirmigli any otlicr Gos'crn 
mont deparrmeot. to that the wliole country might come to know of tbo 
results arrivad al iiere® W’hnt steps are being taken for a widox' publicity? — 
T Imve «ot taken any special steps exeept Hint llicsp papers are jmblished and 
.ill Government ilepnrtments and agricnlturnl stnlions and so on gel copio- of 
oiii publicati.ins. 

A.223S, You said sometliing about the diffienlty in the matter of tonring 
expenses, a diflicully raised by the Finance Dcjiarlinent. W'o all ngico tliat 
tbero ought io li* gi enter eo-ordinafion. But I should like to know from yon 
what it is exactly that you want tho Pmanco Department to do. Is it tlmt 
the Director slimild have some discretionary grants? Wliat actual remedy 
w ouhi you suggest to counternet tbo olfcct of the present restrictions of the 
Finance Dcpartin“nt O'* the Audit DepartinontP — I think we should go back 
to the old synte'a that we bad when I raine here. 

A.2239. Yon mean, to allow you to spend on touring to an imlimited 
extent? — ^Wlion 1 came bcie first Sir Hobeit Cnrljle eamo down bore and ho told 
Us that Government wnntoJ ns to tour in tho Provinees ns nnieb as pos- 
siblc to make ourselves ncciuuintcd with local conditions. TTo said, 'Do not 
liesitate to tour: it does not matter about your travelling allowance.' How 
the position is absolutely the leverw. We nie Xiol wanted by Uie diffeient 
Piovintes. We must not gb Itieio unless we are asked to go and when we do 
go llicrc wc And tlmt wc are out of poeket. 

‘ A.22t0. That means yon want a sort of toiir hhuclcf — 3'bni was what we 

bad in tbo old dns’s and ] do not tbiiik it was found tbore ivas nnv iinneces- 
s.sry t>.xpondiluro. 

‘ A. 2241. As the old days have gone now, 1 want yon to suggest nihotter 
method of securing some Intiliido and T wmnt to ask yon who should bo given 
discretion to determine svlioHicr an officer hhould go to the Province to' co- 
ordinate tlie work or Sihetbov the piovineial officorh .should como np hero, the 
Director or the .Ministers in the Provinces? And nhunld they ho allowed to 
spend money on travelling allowance (o an unlimited e.xtcnt or should them 
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be any limit placed by the Audit Department? Have yon got any defimte 
suggestion to make? — I think it should be largely left to the discretion of the 
Head of the section here ns far as the tonring of that section is concerned. 

A 2242. That is, if the Director here thinks that a visit by you, say to 
Bombay, is absolutely necessary, his word should be final and the Finance 
Department should have nothing to say? — do not think the Finance Depart* 
ment would object if the Director personally considered that the tour was 
absolutely necessary. 

A.2243. I should like to ask yon about the conditions of service of your 
Assistants and how they are iccruited? — That is one of oiir difficulties at 
piesent. The grade of Assistants here starts at Its. 100 a month and rises 
slowly by increments of Be. 10 a year up to a maximum of Bs. 300. Under 
modern conditions you can get the men, even some M.Sc.’s, on the money ; but 
either they arc not good men or they are men nho come here because they 
cannot get a better ]ob elsewhere, or else they aro good men who just come 
here for the benefit of cheap training as Assistants and then go off somewhere 
else .afterwards. IVe have great difficulty in attracting good men and keep, 
ing good men under those terms. 

A.2244. Yon emphasise therefore that the starting salary for your Assist 
ants, and their prospects ought to be improved if your work is to develop 
properly? — Yes; I consider it essential. 

A.2245. Sir Heniy Zaicrcnce; You hai’e suggested that your nork should 
be transferred to Coimbatore. I understand that you wish to have your work 
cut off from other branches and have a separate Entomological Institute? — 
Yes, to do not only agricultural work but also all other entomological work. 

A.2246. Yon think there nill be no inconvenience from being lu a diffeient 
site to the other branches of agrioultnral research.^ — No, I think the adrant* 
ages of transfer would outuei^ any disadvantages. . 

A.2247. Your selection of Coimbatore is not final? You hare lived there? 
— That was all discussed a gre.at deal. Coimbatore is not an ideal place but 
it is the best place I know of. 

A.2248. What are the primary conditions that you would desire for a suc- 
cessful institute** — want a place where you can rear insects all the year 
round, a place uitli a good climate and also suitable for preservation of 
eollections. 

A.2249. Those are the three essential conditions?— Yes. 

A.2250. You should be comfortable? — I mean, if you live in a decent 
■climate you can get better uork done. 

A.2251, And your specimens should be preserved? — ^Yes. 

A.2252. Whet about the accessibility to other parts of India? — In a ^eat 
country like this that does not matter so very much and such a thing will, in 
■the near future, be solved by aerial transport. 

A.2233. So that you do not think that you should be within cosy reach of 
■one of the great sea-poits, soy Bombay or Calcutta? — Coimbatore is within 
quite easy reach of Hadras which is one of the sea-ports, and also of Tuti- 
coriii. 

A.2254. Aro you in touch with the college recently established in Trinidad? 
— No ; we are not in special touch. 

A.2255. Are the insect pests there of a similar character to what you have 
here? — I think that they are practically all different. 

A.22S6. So that the title, ‘ College of Tropical Agriculture,’ does not refer 
to India? — It would not cover most of our pests. Theirs are different from 
ours. 

A.2257. Have yon any knowledge ns to the size of tlie entomological staff 
-there? — X have not any first-hand information ; I know there is an entomologist. 

A.22C8. Have you not got the particulars in your records here? Could 
you not get them for us? — ^No, I do not think we have any information here. 
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A,2259. Havc they iiofc published Any works? — have not got anything, 
niysolf; there may be something in the library. 

A.2260. Wlint is the total budget of your section? — Roughly, about 
Rs, 75,000. 

A.226I . In the scheme you put in in 1020, you asked for a budget of Rs. T 
lakhs? — About thet amount. You must remember, however, that that scheme' 
includes all entoiuological work, whereas my budget here only includes Fusn, 
and not titc other 12 entomologists who are working in different parts of India 
at present. 

A.22G2. Rs. 7 lakhs would be sufficient, in your opinion, for the entomo- 
logical work of all India? — ^That is my budget estimate. 

A.226i3. What do you mean by that? — I am not a hnnncial expert; I have- 
only worked out the figures roughly, but that is about the amount it would 
cost. 

A.2264. You show on that budget 29 experts at Rs. 1,000? — ^That is a sort 
of average pay. Some would lie drawing more and some less. 

A.2265. Is that ou the assumption that the staff n'lll be European or Indian 
or both? Whnt was your plan? — I took it that that would be an all-round 
figure for a general average. 

A.22(3G. With tt mixed staff? — Yes, 

A.2267. Gut you would not be able to recruit for a cadre of that character 
in India for some consideiable time to come? — I calculate it nould take Id 
years to work up to a staff of that size. 

A.2208. You were asked gust now whether you could point to any definite 
results of your work. Can you point out anything which you have shown, 
which Mould have saved expenditure on the port of the Government if it had 
been knoivn earlier? If any of your results had been known earlier, would 
they have preveoted the waste or unnecessary expenditure of public money? 
To take an cxAinplo, I was under the impression that in Madias the flea of 
the lat hod been shown to bo of a different variety to the flea which carries 
plague. Is that correct? — ^Yes. The fleas in Madras ore astia, whereas the- 
ordinary rat flea is cheopis. The latter carries the bacillus of plague; ther- 
former hnrdly^carries it at all. 1 thought you were leferring to things done 
here ; we did not discover that fact here. 

A.22b9. "Whom uas that discovered by? — The flea was described by Roths- 
child, I think. 

A.2270, That is the kind of information which could prevent the woste of 
public money? — ^Yes. A lot of trouble was taken at the time to prevent 
Alndras being infected with the plague. 

A.2271. There was very heavy expenditure on the destruction of rats, 
which M'as M'osted, for this reason? — I think the destruction of rots is alu'ays 
advisable; you save money by avoiding the damage they do. 

A.2272. That ir a totally different question? — ^I have not any first-hand 
information is to tho amount of money spent to keep plague out of Madras, 
but I know there was a tremendous number of regulations in force. 

A.2273. I am trying to get from you, by means of an illustration, what tlm 
advantage of sgrsreraatic entomology is. This is an illustration? — ^Yes, this 
is a case which proves tho value of systematic entomology. There is a very 
minute difference between the tn'o Seas, but tho fact that there is this dis- 
tinction makes all the difference with regard to the carrying of plague. 

A.2274. From that would you infer there are other cases where other 
insects have been attacked owing to lack of accurate, systematic entomological 
information? — I'heio have been such cases, undoubtedly. 

I want you to give us something* definite on which you can recommend this 
expenditure of Rs. 7 lakhs a year which you have asked for. If you can give- 
ns some illustrations it may help the case. 

A.227S. Thf Chauman: You can put them in later, if you like? — ^I think 
it would be better ; 1 may have to criticise other people's work in some cases. 
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A 2276. Sit Ileniy Lavrretiet. You will put thorn in Inter? — Yes.* 

A 2277 Sit Thomas Middleton • Continuing the subject Sir Henry Law- 
rciKO has raised, yon estimate the losses incurred in India througli damage 
done b} insects at roughly Rs. 200 crores. Yon agree, of course, that eren 
«ith the most pc-feet Entomological Service in the world it would he impos- 
sible to present more than n ft action of that loss?— Yes. 

A.2278. But there must bo a very considerable fi action which is pie- 
icntnblo^ — ^Ycs. 

A.2270. Itei.oi'i ition oi that fact has led, in recent years, to the extensive 
development of (he coiitiol of insect jiests in tho United States and Great 
Britain? — Yes 

A 2280 ft IS unlikclj those conntiies would Imre gone to that expenditure 
unless thoj foiiiid it profitablci* — I think thoio is no doubt they have found 
It jiiolitnblo 1liey hn\o realised tho impoitnnco of it and increased their 
staffs according!/. 

A.2281. You contrasted, in reply to some previous questions, conditions in 
Eiiiope with conditions in this (Oiintry. Do }ou ngteo that amongst scientihe 
woikers iii Euiopo the entomologist is particularly fortunate in haring a 
largei number oi loiiintnrj woikcis to assist liim than is tho cose with many 
othei sciences.’’ — That is so to a large extent because economic entomology is 
a compnintivLl} iiiodorn science. 'Ihe real science of entomology has been 
built up in tho )i,ist purol} by \olnntaiy workers, and tbeio is still a very 
laige proportion ol soluntnry wot kerb. 

A.2282. That voliintnij woik begins in most English schools; in most 
English schools ycu will find buttei/Iy nets and so on? — Yes. 

A.2283. It begins with the boys and is continued^ — Yes. in some cases, hut 
not nln nys ; bom > people take it up in later life. 

A.2234. Tho caoO of the Madras flea has been mentioned. Rothschild was 
n voluntaij worker of some note, I think?— Yes. 

A.2285. You have pointed out that a similai interest does not exist among 
the general public of this country, and therefore you indicate one must rely 
to a gi cater extent on official assistance. I think that is your argument? — 
Tlmt IS so, goneially speaking. 

A.2280. Hon many official entomologists have you at work in India? — 
About 13 at pre-cut 

A.2287. WoiiU you caie to giio any indication of the number yon would 
like to sec at work*' — ^Tlierc is practically no limit to tho amount of work. 

A.228S. What is the scope in India? — The scope is absolutely unlimited, at 
any rate in oui generation. 

A 2289. ff the scopo is unlimited, we must begin with the training of suit- 
able pel sons How would you piocced to train them? Yon hate indicated 
that 2 years at P.isn are useless lor tho type of student that is sent to you? — 
That is so. bec.susi the type of student who is sent to ns has no knowledge 
wliatevci ot the subject when he comes, 

A.2290. Whit IS tl'io knowledge you dcsiio him to haio whon ho conies — 
If he is really keen on insects 1 do not want much more to stait xiitli, hut you 
Ctiilnot turn him out in 2 yeais even if ho is keen. 

*Tno instances may be giieii to show tho value of systematic woik and the 
necessity for tins to pi ecede applied work in Entomology. 

In the fiist instnuco, the vatious borers in siigaicanc, muire, tmitj iico 
and other ccieals were lumped togethei under the name of moth borei ’’ 
{Ghilo simpler) .ind leconimcndations weio made for tho growing of maire 
as a trap-crop loi borers in sugaic.ino. Subsequent investigation has shown, 
not only that the boreis in sugnToauo, maire, etc., are quite different, includ- 
ing oier a cloven species w’lth distinct habits and food-preferences, so that no 
one method can possibly control them all. 

A second instance may bo found in zny Ueport of the Second Entomological 
Meeting, Posn, pp. 196-197. 
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A.22D1. If joii uani a ixood cducntionnl bnsis, nhnt should you IinvoP 
WImi the itoiinnl tiiiiniUK for nn vutomo1op;istP Is it not n dop:rco with 
yoolopy n<, iho main suhjoelp— Ye*!, iiouodo^N that is nboiif it, 

A.22D2. Vs you know, we bnvo in Thitniu in the post 10 or lo years been 
irninin;; eiiloinoloKisIs, niiil ue select foi trninin); persons who lins'c taken nn 
honours degioe in »,«olo<i,v''“-ycs. 

A220i), Can you not get men of timl type to liniii in Pn<-n, men who have 
taken tt scionee degree in /oology in nn Tiidinn Univeisity*' — As J said just now, 
iho only student ubo has done bis 2 years' post-graduate couise here uns nn 
Sr.-^se. in /ooltifo*, and be raino boie Imowing nothing about entomology at all. 

A.220J. fill l[nir<t iMi'ipiuf: 'VVliat pay did you give him when be uos 
here? — Tfone. He bad lo jiaj Us. 2.'5 n inontb for liis Irniiiing. 

A. 22 O 0 . Sh 7'AoiiJos MtihWInn: You lefened to tho fpicstion of salaries, 
and homo cnijdinsis uas laid on the nnioniit of the starting salary. Do >ou 
not think th.if in a stibjoet of tins sort piospecls are more important than the 
starting salary?— I tliinl, the present stinting salnr> is too low nnd the rale 
■ of inereinent is too slow 

A.229(i. You iiidir.ito llmi entomology rotors not only ngriruUmo jiroper 
but forestry, eotcrin.n.t and medical c|uesttoim. Is iheio any renl objection 
to the separation of the finest work nnd your work here in PnsaP la not 
there work •Mtotigli for both of yon? — ^Tliere is plenty, the only point is the 
avoidaiiec of nniiteessary duplieation. 

A. 2297. Is tbeie niinei iKsary duplicntioii?— 1 think there is. Goterii- 
nient has the eNpeiiio, for iiistnnre, of keeping np two big libraries on 
cntomologt . 

A.229S. Ale tliv'ie anv other obieitmas? — ^Tiiere is the keeping up of two 
folleitlons. Veiy olteii the insects fhuy deal with there are the same os are 
being ilesU with licfe. 

A.22n9. I do not unit-e follow the reasons winch lend you to select Coim- 
batore ns iigaiiist I’lisii P It you compare Piisn with the plnees in wbirb Enro- 
poan entoinologisis work, you tno in a imieb better i»osilion?-~I would iisk 
you to eome hero in U months’ timo nnd ask >ou if jou would like then to jmt 
it in that way. 

A.2-lt)0. 1 Jim not talking ol yon but ot your inserts; in 0 inoiilhs’ time 
the ronditlons are s'eiy las'omabie for your inserts?— -I do not think w'o nrO 
tnutb better oil hero; insert netivities x'rocticnllj* eloso down in Oetober till 
obnut the end of Fi'lirunry; tlien we get n shot! oni burst of ar livity about the 
heginning of jrnreh and utter that they close down again until tho advent 
of the iiioUsooii. 

A.2301. Tliere is no lurk Of activity in the iiinusoonf — No. Then of font se 
in the tiioii«oon .son gel inleuset.v damp tondilions nnd when reaving insects, 
tlieir food often goes mouldy. 

A.2.'il)2. Comparing your conditions with other ontomoingiotd eoiulitinim, I 
cannot lliink that the loealily imposes very severe restrictions upon you. llavc 
you Worked in luboratoiiM in llritain? — Yes. T was woiking there last winter 
for C months. 

A.23(t‘k Your londitioiis so for as the study ol living inscota tu «•om‘erlu•d 
inust he lictter here than they me there?— FeilinjiN, blit they ore not the best 
we can got in India. 

Yes, it in.iy be that they are not the best eoiidltions but they are goml. 

A.2301. J)r. Jlyiln : You reijuiro a regular Entomological Seiwice after the 
apjirovcd iimdeis ot other .serviics. such ns the Polite, Agrieiiltnro^ nnd lO on? 
—1 think the Geologifid Service is moie the t.vpe one might keep in mind. 

A.2.‘10'3. ilave other lountries got such a legular Mwiieo.*' — Yes, 

1 A.2.‘l<]0. Ale you iiwnie ol otliei e«Hntrie>- that have delinito conditions as 
to personnel, pay, promotion and peuaionV— I'ho United Stales, of course, is 
the heit ojcample, 
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A 2307. Hnsi T-igland got such a serrice? — ^It has, on n very small scale 
as compaied nith other countries. 

A.2303 IVith regard to this loss of 200 ctores, do you claim accuracy for 
your figures — I claim they are as sufifieiently accurate us I could make them 

A 2309. One could not add another 200 crores to it? — ^No, I vent carefully 
into the outtuin of crops, the areas under ciops, and xfo took the valuations 
os far ns ue could from the market pnces and so we got a rough idea of the 
' aluc of all tho crops grow ii in India, and then we took the losses on each 
crop. 

A 2310 You speak of dissatisfaction prevailing among entomological 
aorhers, do»s that dissatisfaction extend to both highei and lower grades^ — 
I do not think ue are too satisfied with conditions. 

A.2311. Conditions of pay and prospects? — Yes. 

A.2312. What is tho difficulty with regard to obtaining rare books? — ^Very 
few copies of tho older books come into the market; there were veiy fen copies 
originally and most of them have now gone into public libraries, so that it is 
very rarely that a copy is obtainable. When such a book is offered by a book- 
seller, under the Budget Buies I may or may not have monoy at the time 
You cannot foresee when one of these books that no want will be available; 
a lion it is available, if we have no money ae cannot get it, and by the tunc 
the money is made available the book may be unobtainable. What we nant 
is to have a definite sum that ue can lay our hands on at oiico and buy straight 
avrajr irithout any red tope. 

A.2313. Are you not given a definite grant for tho purchase of books? — 
Yes, but it lapses; uhat I uant is a definite sum that uill not lapse. 

A.2314. With regard to this diffientty os to conducting examinations, why 
should you not visit the agricultural colleges and sit on their committees deal* 
ing with courses and examinations^ — ^Because it I go to attend an examin- 
ation, nou adays tho Province in whioh tho examination is held has to pay my 
expenses, and they will not do that; they uill not nsk people in from outside 
it they have got to pay their expenses. 

A.231ff. Do your remarks apply to Indian Unh’orsities ns well as to the 
Govermnont Agricultural Colleges? — The Agricultuinl Colleges; I have had no 
experience of examining for the Universities. 

A.2.316. The Agrimiltural Colleges will not pay your travelling allowance; 
they are far behind in this matter ns compared with the Indian Universities. 
For instance, an Indian professor stationed at Peshawar will do examining 
work at Calcutta ?— In the old days I used to go down particularly to the Ceii- 
tial Provinces and Madras; eveiy year they osked me to go down and do their 
examinations. It meant that^ 1 kept in touch ultli the teaching work thei e , 
if also gave mo an opportunity of going round and seeing what they ucro 
doing, giving any advice or iiifoimation and getting information myself; I 
think it was of mutual benefit to all concerned. 

A.2317. With regard to your suggestion as to giiing a short course of lectures 
at these provincial agricultural colleges where entomology is a subject of 
study, do you think you could do much in a year? I do not think your idea 
is to hold the course for a full academic year? — No, I think you have altogether 
misread what I s.iy. Wliat 1 suggested was that if we had a properly orgamsed 
sen'ice, it uoiild be tho duty of one member of the staff to go round to tliese 
various colkgcs and give short courses, not for a year but for about a month 
at the ontside at each college. That would not replaco tho present courses 
hut would supplement them. The provincial agricultuial colleges would 
carry on their training courses, which you must remember are for agricultural 
students and not for entomologicol students. They get a smattering of 
entomology, hut in addition to that the Central Institute would send out n 
special lecturer ; ho would have all the latest information nhont nil pcsti, he 
woull have specimens, diagrams, films, and everything of that sort. You 
could get it very much bettor done if you had one man going out from a cen- 
tral place, and ho wonld give the students a separate extra course to supple- 
ment tho local information which they will have derived horn, their own staff. 
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A,2318. Aie yoii fninilior with the emirscs of study at these provincial 
ogricnlturnl colleges P Docs entomology form a subject of study at all these 
colleges? — A certain amount of it, yes; I was two years at Coimbatore. 

A. 2311). It is tanght in the first tuo years, is not it, at all these provincial 
colleges P — I would not like to soy it is tanght in the first two years at all of 
thorn, because the conises vary from one college to another; but generally 
speaking they got a certain amount of entomological instruction during their 
agricultural course. . 

A.2820. Would you like entomology to he a subject of study at these pro- 
Vinci.il ngiieulturnl colleges? — ^It is already; they give a course of training in 
entomology in their course of agriculture. 

A.2.321. T thought you said entomology did not figure ns a subject of study 
at these piovincinl agricultural colleges? — ^No, you have misunderstood mo; 
I did not say so at .all; it is part of the training. 

A.2322. Now with regard to this matter of the education of the ryot, who 
is. after, all. the chief man, apart fioin the service and the collection of boohs 
and other matters, uhat measures uonld yon suggest? — That I think is a 
matter purely for the local department; it is for tlio local dcpnitment to do 
that local ctenionsLraiion and propaganda work. 

A.2323. liOl us go through this matter step by step. You think it would 
be a good thing to have a loadnhlo primer on common Indian in<ccts, in tho 
vernaculars of the diilereiit Provinces, for tho education of childien? — I think 
a. primer on insects would be lathcr too much of a mouthful for them all nt 
once, but if you had a few facts about insects in their oidinnry rending book, 
that uoukl be a goo.I thing. 

A.2324, If you do not agree with that, what would you suggest for the 
education of the adult ryot who cannot road or write hut who knows lio incurs 
lossoa on the ciops he growsP—As I have said, that is a matter for tho local 
dopartraetits, but, goiiernlly speaking, they sliould bo able to send demon- 
stratois round to the ryots to cvplnin these things to Ihoni, os they cannot 
read or write. That is being done. 

A.232u. Vrojcitot Ganoiilcc; Would you like to see entomology a subject 
taught in the Universities of this country; would it help your work very 
much? — Yes, we have already passed a resolution to that cfFcct nt the last 
mooting. 

A.232(l. Do you tonsider it n very esseiitin! step towards obtaining suit- 
ahlo i-ccniils to your department? — 1 we have already passed a resolution 

to that effect, but, lihe most resolutions, it hn*. not gone any further. 

A.232i. With regard to the point raised by Sir Henry Ijawreiice as to tho 
saving that may result from entomological investigations, i*. any work boing 
done to prevent damage being caused by insects to railway sleejicrs. Army 
stores or giains in elevators? — We carried out some espcrimenls here on tho 
ircatnient of wood against termite and those results were pnhiislicd ; toiisider- 
' able work lias been done at Dchra Dun by the Forest Economist on that 
fiuhject. 

A.2328. Was that work drnivn to tho attention of the Kailw.ay Hoard? — 
was done nt the direct rtxjncst of the railway people, 

A.2320. Would there ho a eonsidcrnhlc saving if yom method of rontrolling 
termites could ho adopted ? — .\s I say, wc did Some work here and onr results 
corroborated thoso arrived nt nt Dehro Dun. 

A. 2330. With regard to popularising entomology, have you nt any time 
received lefjuesis from the Department of Ediieniion in this coiinliy to utiliso 
all your beautiful charts, ginjilis, coloured pinies and so on? — ^We have Imd n 
largo demand at various times from diiTcrciit schools; I could not giro you tho 
listf of them off-hand. 

A.233]. Tlie demond is there?— Occasionally. 

A.2332. Have you thought out the problem of uiili'sing the einciim for 
popularising the study of the »ii<-cct Hlo cycle? — We have thought of iti 
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A 333d. But nothing hab been done in thnt diicction? — No. 

V 3H4 You think the iinemn noiild ho a buituhle medium thiough uhich 
the subject of insect hte could he inndc populnr? — ^Yes, I certainly think it 
could , I suggested that in m; note on publicity of uliich you ha\o a cojiy. 

.V 2335 Do vou find the adniinistmtii e duties of your sccticm lioinper you 
m anj uaj in youi lesenrch uoik® — ^Thej take uji most of my time. 

A 233& Sir Jainn MarKeniiu Do you anticipate any diflioulty in lovning 
the Sectional Meetings in entoinologi ^ — Xo, I do not anticipate any difficult} 
\Vc should liasc had a meeting tno years ago, it nas arranged. I uiotc 
mound the Proiinccs and told thcin no iiere going to hare a meeting and one 
Cl ti\o papers note sent in . then I nas ill and eras unable to hold it. 

A 23<)7 1 ask the question because no liiivo been told that the Devolution 
Rules and traielhiig allonniicc troubles hare rather tended to nieck thnt 
scheme® — Those rules liaie lathei arisen since no had a meeting; 1 cannot 
sn} nhnt the effect nould be on the next one, but I hope to continue them; I 
do not sec any reason nhv they should not continue. 

a33A The Govcinnient ot India hare not given an esprcssion of opinion 
in the sense of disiontiiiuing them on account of expense or anything of that 
kind, they liaie not been invohed m the rotronclimont policy? — No. 

.1.2339. Of course jou considei them to be extremely important, I kiioa 
yon started the idea in Pusa® — Yes, 1 considei them to be very useful; at the 
last meeting theie a ns a resolntioii passed to the effect thnt they should be 
continued. 

A.2340. Bienninlly oi tiieinnlly? — Biennially. 

(The witness withdrew.) 
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Dr. W. H. HARRISON, D.Sc., Imperial Agricultural Chemist, and 
Joint Director, Agricultural Research Institute, Fusa. 

Replies to the Questionnaire. 

Quhsiioxs 1 AXij *1. — Quciitions 1 uiid 4 iplntnig to rcieincli iukI 
tion are •so closely mter-rolntod Ihflt it diilicult to doiil with them individually. 
The factor', winch have to bo considered in foimuIntDi;; siipajestions rclntini: 
to the ndniiinstratioii and co-ordination ol the nprricultiiral acliiitics of the 
Governments in lndi.i are tho saino which have operaled to bring about the 
present situation in icgard to tho orgaiusniion of icseaich, and ll.oj bear 
etiually upon any suggestions ioi tlie advancement of the latter. A loiiciv 
ol the factors tUiich have so far guided the course of cicnts seems therefore 
to be a necessary preliminary to the lommlation of proposals for future 
iniprovemcnt. 

Taking hist the organisation of tho Departments of Agricultuic in India. 
It may be noted timt previous to the ye.ir 1004, an Indian Department of 
Agriculture was piacticnlly uoii-eKislcnt. Tliiit year marked tho inception 
of a scheme from which ngrictiltnial developmont in tlio All-Indin soiisc’ 
originated. Agricultural Doparlmct.ts atalfed hy_ tho I. A. S. officeis 
specially recruited for the purpose, \iero devoioped in eacli Province and a 
central depiirtmont was created directly under the Goveniincnt of Iiidi.v. 
tile underlying idc.i being that whilst the provincial dopaitincnts would be 
eoncorned mainly with tlio study and development of local agricnltiunl con- 
ditions, the eontral department would take a more gcncr.il vioiv of agricul- 
tural problems and act as a eo-ordinnting and advlsor,v body. This latter 
function was strengthened by tlio establislimont of a Board of Agnenltuio 
for India to uicct annually with tlie object of giving the experts an oppoi- 
tunity of c^changing ideas with one another, of learning what is being done 
ill the various Provinces, of eo-ordinnting their work and advising on ngri- 
cultuial administration generally. 

The ccolial dcimrtmoiit was st.iilcd by senior oflicors who possessed con- 
sidornble experience of Indian or tropical agriculture, whereas the provincial 
depaitments were stalled mainly by junior men possessing little or no know- 
ledge of tropical agriculture, and often recruited dircot from tho Univur- 
sitics. As a consequonce, in tlioso early days, tho central dcpartiucni readily 
fnlfitlcd the functions laid down and foimcd a teal centro for the activities 
of wliolo department. 

Tlie provincial dcpaitinonts woic staffed willi Agiiciilturists. Ohcinists 
and Botanists, who woie in most cases supplied with lull facilities lor carry- 
ing out their duties, and exiiericnco rapidly accumulated. Tliis experieneo 
being mainly local in chornoter was not shared by tho oHioera of tlio central 
department, and thus tho fiisl intimate relotions between the two hraiiclics 
tended to lessen ns time went on> With the growth of thu department, tho 
Board soon hoenmo unwieldy and it was no longer possible to colled all tlio 
members of the Agi ienitnral Departments togotlier for tlie lucctings and, in 
1908, tho membership had to ho i educed with the result that the scientific 
exports in particular rarely came into intimate contact with tlioir colleagues 
in otlicr Provinces, hater on tlio meetings were hold biennially insiencl of 
annually and discussions of tho progrnimnes of work of the various depart- 
ments were dropped. None tho less Ihe tu-ordiiiiiting inilucneo of the cen- 
tral ciopaitmont still peisisted in an effective but voluntary form. 

With tho inception in 1919 ol a sehome ui general c.\]>ni)sion, wliieh aimed 
at mninng tho expert stalf of each Province complete in itself and cnjiable 
’ of dealing with all local piohlems of ininiedintc iiiiporlanee, tho provineinl 
departments developed a tendency to ndjusl Ihomsolvcs into independent 
units and this iiiovcment received an impetus fhroiigli tho iiitrodiiction of 
the Devolution Buies, 1920, framed undei the Govcrninent ot India Act, and 
the classifienlion of Agrietilliirc .is a Transfoired sulijeit in fhe Pi-ovificts. 
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As n soqiirnce to tlip doLision to treat Agrictilturo as a Provincial enbjcct 
in charge of Ministries, tho central department could no longer evcrcise the 
same inihiciice over the development in tho Provinces as hitherto, and dis- 
cussion ot matters relating to agriouttural administration in the Board of 
Agnenlture neeossarily became restricted. The waning influence of flie 
control department suffered a further check through tho concessions made by 
tho Lee Commission, especially — (1) Tho introduction of selection grade posts 
into the dopaitment removed the flnanoial attractions which had led to re- 
el iiitnient to the central department from the most capable of the provinanl 
o/boore, and further when tliesc selection posts were given to oflicerB before 
tho completion of tho full IS years’ service, tho attraction of service in the 
Provinces became greater than with tho Central Government. (3) The grant 
ot the right to take pioportionatc pcntaoii to oflicers scrying under Provin- 
cial Governments and the withholding of this privilege from those serving 
substantn ely with tho Central Government stopped all hope of recruitment 
to tho lattei seivicc, foi not only was no officer prepared to for^o the pri- 
vilege by accepting service under the Government of India, but, in addition, 
ns tho concession led to an immediate resignation of many of the senior men, 
the prospects of promotion, with all its attendant advantages, became far 
bettor in the seivico under Provincial Governments, 

These concessions prevented rccmitmcnt to the central dcpaitment of 
experienced members ot the provincial departments, while, on tho other hand, 
the sehomo of Indianisntion of the department not only resulted in the cessa- 
tion ot iurthor recruitment to tho 1. A. S., but also in the appointment of 
recruits with little experience to the non and vacant posts at Pnsa recently 
placed outside the cadre of tho I. A. S , who can have little immediate influ- 
ence with provincial departments staffed by senior and more experienced 
oflicers. 

(8) Further, the principle that any services rendered by officials of the 
Central Government to a provincial department are liable to form, a charge 
on tho latter has had an apprcciahlo effect in restricting co-operation between 
the central and tho provincial departments. All these foctors have combined 
to produce a lino of cleavage between the several Agricultural Departments 
in India, have led to an increasing isolation of tho central department and 
have removed hope of a continuation of central influence under existing con- 
ditions to a remote distance. 

Tho central department, however, still exercises a certain modicum of 
influence through Muktesar, tlie Imperial Institute of Animal Husbandry 
and the Bosearoh Institute at Fusa but only — apart from tho personal in- 
fluence ol any individual officer — through those activities which any parti- 
cular provincial department may ho deficient in, or devoid of. It has prac- 
tically no influence, if one excepts the publication branch, in co-ordinating the 
activities ot oue Frovinoo with another. From tho agricultural point of view 
the provincial departments are practically independent entities, owing no 
allegiance to India as n whole, and the wider view of the general progressive 
well-being of Indian agriculture and the international relations of Indian 
agriculture is, therefore, in grave danger of submersion. 

The central department which has under its purview these wider consi- 
derations is thus loft stranded as an isolated body unable fully to exercise 
that influence whicb-js its prerogatave. , 

The necessity for the central department being placed in an advantageous 
position for the due performance of its responsibilities requires little demon- 
stration Hid it 13 apparent that some crgamsation must be created which will 
enable the central department (1) to keep in touch with the work done by 
the several Departments of Agriculturo, (2) to give advice and formulate de- 
finite policies of development, (3) to promote all ediemcs which make for tho 
general advancement of agriculture in Indio, (4) to stimulate and inorcaso 
the tuinme of researdi work annually produced particularly in relation to 
problems which ore definitely not local in character, and (5) to he in a position 
to take prompt and effeotive measures to prevent the introduction of crop 
pests and diseases from outside India and also from one Frovince to another. 
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Wliftt seems to be required is an organisation which will promote free 
co-operation botireen those engaged on identical or allied work and not a 
central co-ordinating body so frequently associated with central control which 
cannot prove acceptable to departments and ministries who have been granted 
piovincial autonomy. Any organisation to prove successful must obtain thct 
voluntary support of the departments and in fact be of such a character that 
they will willingly seek its co-operation, help and support. 

Several suggestions have on occasion been put forward, tlie most promin- 
ent one and the one which first naturally comes to mind through obvious 
analogies, is the institution of an organisation based on lines closely follow- 
ing that which has been evolved in the United States of America. This is 
essentially one of n strong Central Federal Department working in close co- 
oiieration and contact with the various States departments, but a close 
CAaniination loads to the conclusion that such an organisation cannot be sne- 
cessfully transplanted to India in present circumstances. Apart from the 
obvious serious financial burden which would be thrown on the Government 
ot India, the outstanding feature is that the Federal Government in the 
United States of America exorcises an executive and administrative control 
over many Government functions throughout the whole of tlio States, (e.g., the- 
passing of the Grain Standards Act which aims at bringing about uniformity 
in tlio grading of giaiiis; the Federal Beserve Act which authorises national 
banks to lend money on farm mortgages; the Federal Farm Loan Act w'lnch 
created a banking system suited to the farmers’ needs; the Food and Drugs 
Act which forbids adulteration; the Hatch Act and the Adams Act which 
make provision ior grants for hirthcrancc of agricultural research and edu- 
cation). 

The Central Department of Agricultuic therefore functions continuously 
throughout the whole country and thereby is in intimate contact with local 
conditions. No similar system of legislation is in operation in India and 
neither under the present system of devolution and administration of tians- 
fericd subjects does it appear probable that it will originate in the near 
future Consequently, the formation of a Central Depnitmeiit of Agricul- 
ture, based on the model of the United States of America would be largely 
inoperative in that it would carry with it no leal bridge between its sphere 
oi operations and that of the pronncial departments. If and when a system 
ot Federal Government is developed in India, then the proposal might bo 
more seriously considered. Until such a change comes about, some simple 
and less ambitions scheme must bo adopted. 

Another proposal is that all agricultural research in India should be cariied 
out under the aegis of the Government of India. This would coiuiote the 
taking over by the Conti al Government of all the research activities of the- 
Provincial Governments, thereby relieving tbo latter of present serious finan- 
cial commitments and permitting tliem to apply the funds thus liberated to 
direct agricultural development. Consideiation, however, show’s that unless 
the Government of India wore prepared to meet a very considerable additional 
expense in developing the scope and cadre of their present department, there 
would be no immediate increase in either the volume, kind or scope of the 
icscarch w’ork turned out and that most of it > would still continue to be 
strictly local in character and application. Advance in agricultural research 
and Imowlodgo will not be acquired by merely transferring the present onus 
of the Provinces on to other shoulders, but by developing the present situa- 
tion. The x>roposal does not do away with the necessity of a bridge between 
the activities of the central and piovincial departments. All it does is to 
transler the present gejis between the departments to points more remote 
and localised, i.c,, between research ofilcors working on local problems and 
the agricultural officers responsible for tbo development of local agricultural 
operations. 

From a consideration of the above it becomes clearer that the required or- 
ganisation mnst be supplementary to the existing one, which is quite capable, 
under able administration and' control, of covering the general requirements 
of a Province, so that being independent of provincial boundaries it can con- 
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hidci aKiiuiItiirnl problems in n nidor ^onsc, enn cnrrj on insostigniions 
covonng broad ncriculliirnl areas, erops and pioblomh, and by the ptorision 
Ilf snitalilc meniis ran give cflcctue help, eitliur fiimnunlly, oi olhorjiiRc, to 
piovineiul dopai tinunt'i ns odasion arises AVithoiit iiitoiforinB irith local 
Klnniiistrative iiioblenis and niUiniit icsortiiiK to o\ecii<iK> ordeis, it most 
be nbl“ to obtain the < o-oiiernttoii oi the I’roiiiKOs b.\ the benenciiil rharntter 
(il Its liiiK linns Kill tnnnteh ui India tie hut o iin evnmplc of siioli a icntial 
orgniiisaliori in the Indinn Ceiitiiil Cotton Cominittec and its iKtiiitics point 
the tiny to n Hatistnitoii gciioinl solution of the probicni. This body ir of 
relent loiiniiiion. }et in the brief pciiod of its ctisteme it has been able to 
infliiiiiri III (I most iiiarkeil inntinei the iiiipioieiuDiit and deielopinent o) 
cotton interests throiichont India, oiid that inth the nilling co-opeinlioii of 
the pioiineinl niitbnrities eonceincd 

The oignnisntion luid activities at this Committee iiill huic been placed 
hetoic the Itoy.d Coiuiiitssion in full detail and there is no neiessity to rnfei 
to them here evccjit htiefli to state that in oarh (otton Piovinee there is a 
I’rniiiujiil (’otton C'oininitteo composed of nil interests, iihich is in direct 
(.ommuniLiilion nitli the Central imo by means of representatives. The latter 
thcretoro leprescnts nil interests throu|;lioiit India and is in a position to 
consider prohlems troni n leiy broad stondpoinl and thus eseirisc a verj 
real infliicnre. In addition the Central Coininittce has funds at its disposal 
obtained tliroiigh the eottun less and these funds are iifiliscd for the further- 
aiiee of losenteli on cotton iiivestiBatioiis of nil tipes. It miiiniains its onn 
iC'cnieh institutes and affords fmilities for eorryinp on and esioiuliiif; the 
uoik dune hi the pioiineinl departments. It is in fact a live eo-ordhialing 
loree in regard to (otton prohlems and this ro-ordtnntion is not brought about 
by eouipnlsion hut by incliieiiig (o-opeintion. 

Ill tile Tndinn Cential Colton Committe<> nppcois to lie the perm ol future 
successful deiclopmoiit of nil Iiidmti nprirulturnl resciireh and of fndutiiip 
actiic lo-operniion liotwocn tho I’rovinecs themselics and beta ecu the Pro- 
vitues and tho Oovornuient of India by losterinp tho foimotion of similar 
eeiititil bodies apeciatly to deal uitb the major crops and nprieultiiml piobicias 
of India and in direet control of the Government of Tiidin, but piicii n certain 
liecdoni in tho use of tlio fnnds allotted to them. Such commiftees nould bo 
at liberty to run theii oivn n»senrch stations and bo in direct contact uith 
Miiiilar pioniiciiil eoniinittees thus co-ordmiitiiip the work ol several Pro- 
vinces. 

• 

Siu.li nil orpauisatiuii has the pieat ndiaiitnpe that onlv the most urgent 
and imiiortniit subjects would he ronsidered in tlio first instance and ns funds 
and opportunity permitted, future extensions could ho made. It ivoiild be 
in f.ict a fluid organisation eapablc of lioiug deieloped ns the needs and in- 
tci(>sts of Indian agriculture opened out. Among the outstanding subjeits 
first to he eonsidered me;— (1) sneh crops n>i wheat, rice, oil-seeds, sugar- 
cane fibre croii>!, tobacco and the major ecrcnls and pulses, (2) tho pioblents 
ol crop protection both internal and oxternal, (3) iigiitulturnl engineering 
nnd irrigation problems. (I) ngridiltoral economies, finance and co-operaiion, 
..>) oiiimni linsbniidry and dair.vnig 

Tho tiiiiincing of the soiei.il iminniittees would have to bo nnnnged on 
larjiiig lines, some iiiiglit he hnunecd by export duties or <»sscs. some ])iob- 
nbly liy proiiiieinl coiitiibiitions and others directly out of the (ciiir.il iciciiucs, 
but in nil cases it seems iieiovsary llinl funds should he at the disposal ot tlio 
iiidiiidiinl eoiiiinittec subject to such gcncr.il rules ns ate consideicd desir- 
able 

A si'heino of this cliniadcr would result ill en-nrdinntiiig the work of the 
I’lomiee-. with lesoareli pioiiiotcd bv the ceiitinl authority, yet a furtliei 
proii-ion must be made ior co-ordinating the nctiiitics of those sc^einl 
sepninte organisations iritblii tlic purview of the Ccntinl Government, To 
bung this (ilioul it is suggested that tlio ic.idicst melliod is to constitute a 
periiiniient Boaid of Agriculture dir«tl.v under the adminfstintioii of a 
Mein’iu of llic Exeeutivo Coiiiuil ( oiwistiiig of a few experienced members 
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eclwtod for llioM aliilrty niiil Kiio\\lu<1f;o, i‘mlt dciiliiiK flinrUj with n (Ibtiuitc 
imrtfolio, mid onch btdiif; in dirort loiituei n>t)i iJio niiinoprinto roiilinl rorn- 
inittet or coniitiiitei*'-. I noiild the folJowhifj iiiiiinf'cmonts as Miit- 

iible : — 

1st Meiiiher doiiK « till Aiiiiidil nii*>h»tidi‘r nnd Dtiii.Mti^ mid VoteiimiM 

2nd Moinhei deals with Phnil Industry, 

Ijrd Slcnilier deals villi Ctop I'Kifcrtion 

Jill 3Iemher denis witli ARiietiiliital Ecomimtc's itieliidinf{ .l•’;ll(llltul.tl 
eo-ain>rntioii and liiiiitieo 

5th ^Icinher de.iN with Iriii'.ilion and A(;ri(nltiii.il IhiKinceriiic 

Sucli on orf;.ini«:ition ran leiiMmably ho esjieetcd to pla> a very 
unporiant idle in the opliore of inteninl devrla]inicnt of the .iRri- 
eultural resmirees ol the rnuiitn aiid nppean. ahiiosi indispensable in the 
emuinstatices riihnc; at picscnl. An ndviaoiy eoiiniiittec to replace the pie- 
seiit ila.ird ol Afrrietilture nnd to eonstdor the t>ciir>rnt nsperts ol Indian okin 
enltnre ran he (ornied lij reprej-cntatives deputed from the scioiol coninntties 
and the uiomheii) ot the peiiiinnent linard of Ajtrienltiii e. 

The pointa laisod in the Onestionnnire may now he dealt with «rrni<i«i 

Qvmwa; 1.— •llisrAunt.— *(a) Under the piovisioiis ol ilio Derolulioii Ihdes, 
1020, framed under tlie Got erniiienl of India ,\il, 1910, Aprieiillnie is a 
Transferred Milijeet and the orpanisatioii, ndiiiinistr.ition and finanunp ot 
aKrieoUnral iv'i'nieh in the I'lovintfs has non devolved on the Ministers 
niio are lespoiisihle lor them to the I’foviiieinl laipislnlivo Conneits. Tlio 
(toeerniiienl of India (‘vorciM's no control over these prav'irictnl ilcpartinents 
vvliicU coiH’crn themselves -olol> wHIi the uprienltnrnl development of tlie 
I’invintes, and nilh nRi leiditiral ri'seaiili vvhieli, in penetnl, Ims a definite 
fiiaa deternniied bj local eonditioiis and eiops. The develojimeiit of these 
proviiieial departments eoiis<stu<-iitl} will be determined tn.iiiih b.v purely 
prov'ineinl eonsiderafioiis which do not Inll within the irameilmlo purview 
ol the Government of India vslio are is" ponsihle ont.v for cent I at ri sent eh on 
]iioh1ums of All-lmli.v imporinine. 

The ni Unties ol ilie tsmtinl da|»ailnient at pre-ent i-over a fairly wiib* 
held, iminely, Reneiiil reseanh on sheinisliy. bmtonoloRy, mjeoloKy, enw- 
moloR}', the rniNiiiR ol improved crops, bis’C'iiiiR ot new vnrielies of >>ni:;.ii- 
entie, investiKOticms 4•o^lloeted with antiiinl hiisbnttdry nnd dair.vinR, nmmal 
nutrition, loutio! of animal diseases tond one may aho iiudude liere the aeii- 
vilK*s ol the Indian Central Cotton Committee) and servo as a basis foi 
inippIciaeiiiiiiR the worl. of the piovinrial depaitnienth. Mony iiRnridlnral 
proiilenis in Jridia mo not lonliiiod liy the limits of poliiteni boiinilnries hut 
aie spread ov’ei several I’iovinis*s and tt is lo avirli pioliloms that the eiieiKics 
of the tentinl ilep.ii Itiieiil should be tnahily direr.letl, 

Jlitberio. tile oipanisalion ol tlie depai liiieiils 1ms vn neneial followed 
the slereot.vped lines of pnividiiiR u staff coiiiprisiiiR AKi’ieullurials, faitonisls, 
chemists, ete,, vroibiiiR semi-iiidependentlj of oni« another nnd ronfminc Iheii 
ntteution to eiihjects tlearlj ideufilied vvUli their special hilonledRe. Uwinp. 
nminl}, to the coiuparativel.v small nvnnher of experts civnllafde, thero has 
been no sjstematie attempt to nssiKimte iliein on dellnitvi lines ot research, 
but when* wiiue pressing piohlem han preseiited it* elf loi invi'stmaUou mioli 
ah>or,tnlions have been lironplii into opimation either by the administrative 
lloads of tlie depailniimts nr by voluntary «' 0 ,sipi*intion of intert«,ted exiierU. 
These assosinlions have been 6f n tenipor.iry elmnuTler nnd have heen dissolwxl 
wlien a snintinii hast hwn iillniiied, bill the poeiUou now* dvivelopliiR would 
appear to jiidiente that futiiie orpiiiisiition inuat aim at assoeiotiiiR various 
e\pctt<f oti a dofinifo problom oi’ picmp of prohlonis. As Uio central deport- 
nioiif islo vleal with the development ol ri-scnreh of more than hwal iinpurN 
anee, it would scout desirnhle to urRanise it on The«e lines. A venlral orpn 
nisntion for tin* adintiiivlration and fiiinneiiiR of aprioultnial nnd veteriaary 
ii'tstieli thtonphooL India on lines which havi' proved effioneioim fn soijio 
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ndrnnccd countries does not appeor posoiblc under tbe existing conditioDs 
brought nbout hy the nofomis as there is every likelihood of the Provincial 
Ministers and the local liOgislntive Councils strongly resenting any outside 
interfeionce in local matters, and neither does it appear desirable that the 
Central Government should assume responsibility for the conduct of nil ic- 
scnich carried on thioughont India. 

Jt IS suggested that tins object can bo attained most readily by adopting 
and dec eloping the ideas lending to the foimstion of the Indian Central 
Cotton Committee, namely, by creating a miinbcr of similar ecntral com- 
mittees each dealing uith n clearly defined field of investigation and pro- 
dded nith ndeciiiate tiinds for cnrijing on the work. Eacli committco would 
be intimatcK nssoeiated uith provineial committees and also with a perman- 
ent Hoard ot Agriculture comprised of a few experienced oificinls. There 
would thus bo esoUccl an organisation wkereby tho provincial departments 
uoultl maintain eontact with each other and tho central department Ite- 
senreh noiild be tostcred by rccwuitmcnt of special staifs, tbns increasing the 
number of expert ofhci-rs employed under tbe Central Goiernment ond per- 
mitting nssistniuc being giicn to provincial departments whenever consider- 
ed to ho nccessarj Such ossistance should bo paid for out of central fnnds, 
eien when applied lor by a local department, otherwise the present tendency 
lor isolation will be continued. 

For several jeara following upon the formation of tho Indian Agricultural 
Dopurtinent, the meetings of the Board of Agricultnro alTorded lacillties 
whereby tho scientific exports were ennWod to moot together and disciiiis their 
problems and diflicnlties. Snbsccjucntly tbe rcstricticm of the membership 
prcicnted this occurring with the result that these experts only rarely come 
into intimate contact with their eollcaguos in other i’roitnccs. To remedy 
this state of aifairs, sectional meetings of the Board were mstitnted, bnt 
after n few years financial diflicnlties rendered it extremely dilBcnlt to bring 
together n fully representative gathering and the ethemo lios been in abey- 
ance during recent years. 

The suggestion that central committees should be instituted to consider 
bro.ad agricultural problems oppoars to offer an effective mcclionism whereby 
tho present state of affairs can bo remedied ond research oflicers brought into 
intinmte personal contact with their collctigiics and others working on similar 
problems. If financial considerations should offer on oiistaclc, then the ex- 
penses invoh ed should bo home by the central authority. 

Whatever may be^ tho ultimate organisation of tho central department, it 
appears desirable to institute one change in the immediate future For many 
years the Pusa Institnle was the only 0110 under tho Central Government 
dealing with broad agricultural problems and tho-e connected with cottic- 
breeding uotHraliv received considerable attentien. Tnluablo results wore 
obtoined and the scopo of tho work was expanded. Until now tho farm 
portion is devoted almost entirely to the raising of fodder crops for tho herd 
with the result that tho major staple crops of India are not cultivated. This 
Institute is staffed by expert officers whose interests are mainly centred on 
tho latter type of crops and tho onltivation now practised therefore only 
partiolly fills their needs, Tliis being tho caso the transference of n portion 
of the oattlo-brccding operations to the recently acquired farm at Kama] 
seems to be desirable, or alternatively to extend the cultnrahic area within 
the Institute. 

In conformity with the original scheme of oiganisntion the Pnsa Institnto 
was staffed with nil Agriculturist, Chemist, Botanist, etc., and provision was 
also made for the employment of n snpcrnnracmry in each section so that 
encli section was under tho control of two Imperial Service oflirors. Many 
of these supernumerary posts were subsequently converted into second posts, 
i.r., Second Imperial Mycologist, etc,, and each section was adequately 
staffed with both gnrotted and non-gnzcttsd assistants. Little expan- 
sion took place in subsequent years with tlic result that man} of tlie 
Provincial Institutes contained n larger stoff of workers than the Central 
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Institutoj And in addition, sinco tho adrent of doroliition, the policj' has been 
follon'cd lyhenorcr pos<iibie of abolishing tho second posts so that in recent 
years no increase in either the volume or scope of research ivork has been 
possible but rather the reverse. 

Tho position may be ilhistiated by tho dovelopmenta in the Chemical Sec- 
tion.^ In 191? nhon I took over ebnigc there were employed jwo ]in]>crial 
Service oificeis, two gazetted assistants and 0 non-gar, otted assistants With 
the creation ot tho post of Physiological Chemist and siihsconont transfer to 
Bangalore, the section lost the servirc of one garetted assistant, and tho 
Superniiniei ary Chemist, whose post is to be abolished nlien opportunity 
occurs, has been absent through ofTiMating in othci departments. Tho 
Physical Chemist has only icccntly boon appointed and ilie services of ono 
assistant linvo been perniiinently placed at his disposal and possibly in tho 
near future aitoilicr also will bo necessaty. Alloniiig loi ebsmires due to Icas'o 
and ijliicss, the ofreetive strength of the staff of tho Impel ml Agriciilttiial 
Chemist is reduced to one Imperial Service oflirei, ono Piovincial Service 
o{li(»or and lour assistants whioli is barely suflieiont to eniry ont the ordinary 
annlytienl work niiioh falls to this scetion to iieilorin and verj' little oppor- 
tunity i.s arailnhlc for lesoarch work. Tho position is fnrlhei corapheated by 
the Inet thaf tho pre-ont Imperial Agricultural Oliemist is also Joint Direc- 
tor ot tho Institute. When tho sanotioned post of Biological Chemist is filled, 
there will be a further demand thrown on the Imperial Agricultural Chemist’s 
siaff. Tho laboratory accommodation available for the Physical Chemist is 
iotally inndcqiialo and no provision is available for tho Biological Chemist. 
Proposals tor tho employment of additional garetted and non-gazetted assist- 
ants li!M*o been submitted, logetlior with proposals foi the provision of labora- 
toiy accommodation for the two sanctioned po«ts refciied to above. 

QorSTioff 4. — AnjritrtSTnATroN. — (a) Tii tho general note covering Ques- 
tions 1 and 4 attention has'bcen drawn to tho fact that w'lth the intioduction 
of tho Beforms flicre has developed a tendency for the sot oral Agricultural 
Deparlmonts in India to bocorao isolated units and that there is Httlo co- 
ordination ot their aelivitics beta con themselves and tho central department. 
At present the only co-ordinating influences are the personal lelation bc- 
tivcen the various oiliccrs and tho piiblieations issued by the various Govern- 
ments. Tho oxpei-th of the central department keep in touch ollieially with 
provincial oflieors through the compilation of annual reports iccording tho 
progress ot research throughout India and personally through tours taken 
in eonneolion with their work, but in iccoiit years the oppoi tiiiiity for such 
tours has lessened mainly ibioiigh the fact that Pros'incial Directors are lotli 
to call for their services as this would throw unforeseen charges upon their 
budgets. Tho same factor opoi'ates in preventing tlio services of central 
officers from being utilised for examination purposes, one* of the most iisefnl 
means of maintaining coninot. In addition, annual reports arc issued giving 
a detailed areouiit of tlio research work in progress at Pnsa and including a 
piogrnmmc oi future work. , 

The influoiico of tho present Board of Agriculture in this direction lias 
also waned in recent years due to tho restnetioii on the number of expert 
offioors attending ns memberf) and ^visitors; to tlio foot that officers eliosen to 
attend are selected mainly according to the subjoets under review; and also 
that raeolingh aro only held biennially. ITor similar reasons the hcotioiinl 
meetings of tlie Board have lost their value and it has heeouie inoietihingly 
difficult to obtain a representative attendance suflioient to justify the holding 
of tho conferences. 

In view of the above, it must bo candidly admitted that tliore is a break 
between tho activities of fhe central ond proriiicial dopnrtnioiits and also 
botweiii tho latter themselves, which must bo bridged if tho general ngriciil* 
tnrnl conditions aro to be improved, and it 1ms boon Miggestcd in the genernt 
note tliat this can best bo nttniiiod in present eiieiinislances by the Reheino 
outlined therein which would, in addition, permit tlio Government of India 
to supplomorit tho operations of tho local departiiionlfi by developing lesearcb 
facilities on a broader basis than at present. 
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Apart fiom this line of development tlieto nio other special diiectious in 
which the Goveriiinent of India may tisefiilly supplement the notivities ot 
Local Got eriiiiiciits — 

(1) Creation oi a section ol ARiiciiltiiial llnp'iiiciiinp; at Piisa with the 
^necossiiij stall and woikshop to im estimate the use ot agiicul- 
'tuial power inaclunei? with special refcioncc to motor ploughs 
and ti actors 

iS) A tethnulogical lalioratorj attached to the Uiigineeiing Section 
foi technological inrestigatioiis aiising out ol the iroik of the 
Bcicntilic staff of the Piisn Institute and the pionncial dcpait- 
ments 

(.3) Ini csGigation ol sugnieaiie pests and diseases b.i appointment of 
additional ofheors. 

t4) Study ot the technique oi sugar and pin inanuinctmo bj the ap- 
pointment of a Sugar Technologist. 

to) Stud} ot the euiiug piocesses of tobacco bj appointment of a To- 
bacco Cuiuig Esport. 

lb) Study oi the problems i elating to ciop nutiition by appointment 
ot (a) Plant Biological Chemist, and (b) Plant Pli>siotogist. 

Ut these iiiobicmsj items (1), <2) and (G(a)) haie icecited sanction of 
tho Socrotni 3 ' ot State for India but along intli other proposals relating to 
the scheme for reotganisation of the Agricultuial Besearch Institute at Pusa, 
drawn np hi the Gmenimoiit ot India in 1921, hare not jet been gnen clfect 
to 

(b) It IS concoiinblo that proiincial departments would nrail tlieinseirc's 
ot tho scmccs ot experts on the.ceiitral staff for the pin pose of carrjihg out 
special investigations likely to be of a temporarj’ character if such exiiorts 
wore avnilablo, but in present cireiimstanccs, the stnif emiilojed b> the Cen- 
tial Gorernroont is inadequate foi the purpose. A scheme such ns the one 
outlinod in tho general note would result in the Government of India liainm 
under its contiol a considerable number of oflicets and it should be possible 
icndil.i to meet any demands for assistance of a apccinl nature niising from 
the Piovinces 

Heoiutment to the centTol depailment. — A i-cfciencc has been made to 
tho diliicnlties oxperionoed in recent ycnis in rcgnid to reernitment to the 
centinl department and, if that department is to expand and at tlic snino 
time maintain an aiitlioi it.itivc position relative to the pronncinl depart- 
ment, It would appear desirable that fntnio Terruitniont should ho placed 
on the widest possible basis, so that reel nits possessing the widest c\pcn- 
onco and standing would ho atti acted. Tho terms of service should be liberal 
so ns to induce an unrestricted choice and it is suggested that one means 
^-attanlJjjiS'^his is to rc-introduoo reernitment to tho Imperial Agricultural 
i-6oi ' the central department of agricnltnrc is concerned. 

Itccruitmcnt, loi tho piopcr functioning of tho proposed committees, will 
ncccssniily reqUiio long service rooruitmciit in tho majoiitj' of cases but it is 
concenable that, foi ini estigations of a very specific character which leqniic 
tho sei vices of experionccd exports and which aie not likoly to extend bej'ond 
a limited loim ot years, short-term lecnutmont must ho resorted to, 

Quistiox 2, — AoniovLTunWi Educvtiox. — ^Tho cential dopaitment of agii- 
lulturo does not impart a general education in the theoiy and practice of 
agiKiilturo and tho allied sciences Such education is provided by tho six 
Provincial Agricultuial Colleges at Poona. Coimbatore, Lyallpnr, Nagpur, 
Cavvuporo and Mandalay, the hist four ot which are affiliated to the local 
Universities and award a degree in agriculture and tho lost two give a 
diploma in iignculturc. These colleges cover the greatci port of India, hut 
the wliole of North-East India, coinprisuig the Provinces of Bihar and Oiissa, 
Uciigal ,nnd Assam, is unprovided lor and consequent!}* those Provinces are 
not in .1 position to piovide agricultural teaching based on local conditions 
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ior fee training of students.. The ciastnig colleges ore ns n general lulo 
provided ivitU staffs suflicicnt to meet existing demands, but the officers also 
uroiieqiurod in many cases to carry out tlic work rcguirod by the local de- 
partmcnt^comprising investigation, analysis, advisory tiinctions, piopagandn, 
etc. This leads to tlie officers having their energies diffused over a very inde 
field .ind tlie Madras Dopartinont hos, as n consequence, taken the step of 
separating oduention from genet nl dcpartiiiontnl ivork by appointing separate 
stafts. This duvolopineut leads to increased officiency by increasing the num- 
ber of officers available lor reseorch and investigation and is one ivhicli will 
have to receive Ultimately the careful consideration of nil jirovincinl depart- 
ments. 

The position which the Central Institute at Piis.i occupies in relation to 
the provincial activities, is that of n higher teaching institution to enable 
students, by means of post-grndunte courses, to qualify for tbo bigbor appomt- 
niontb in the Agricultural Service. At present such courses, which involve 
training in metliods of icscnrch and last for 2 years, are given at Fusa in 
agricultural chemistry, botany', mycology, ontomologcy and ogriciiltnral 
liacteriology. 

Only graduates of Indian Uuiveisitics or agrionltural colleges, who are 
considcroJ fully qualified to take adv'antage of the courses, aio admitted for 
training, the selection being made by a Board presided over by the Agricul- 
tural Adviser to the Gov'ornment oi India. 

(i) For post-grndunte training the supply oi tenchors and institutions 
under the Central Government is sufficient to meet tho piesciit demand, 
but il any matciial inmoaso in this demand develops through tho future 
oxpnnsion oi the departments, increased facilities will be found necessary. 
Tbo accommodation in tho laboratories is liinitod and ns there are at present 
no second officers in the various sections the staff would neod strengthening. 

(iv) The main incentive for students to enter tho ogricultural colleges is 
the hope of subsequently obtaining entry into Government service. Outside 
Government service there is practically no prospect of private employniont 
and tho landholding class linvo not sliowu hitherto any marked tendency to 
employ agricultural exports in order to help them in the mnnngomont of their 
estates. 

The ntteiid.iiicc at the coliogc-. is us n conscquonce (and this 
applies to post-graduate training as well) subjeot to considorablo fluctua- 
tion from year to year. When there is n prospect of any department ex- 
panding with a concurrent increnso in the prospect of fi’crvico there is a rush 
olr applicants which lessons imiuodintety the demand for recruits is satisfied. 
Tho absence ot future prospects of oraploymciit for_ post-graduate students at 
Pusa has reacted in reducing tho number and quality of apyilicants. In pre- 
sent eireumstanccs it is submitted that the most satisfactory moans of utilis- 
ing tho facilities ior post-graduate training nt Fusn would bo for the provin- 
cial departments to depute appioved members of their seiv'ices.' 

Tho normal rate of recruitraont to tho departments is small and out of 
proportion to tho potentdiilitiGs available in the colleges and there are in 
India at jircsent a number of qualified graduates without hope of rcmnnoia- 
tivc employment. In addition tliore aro available a largo numbor of highly 
qiialifunl graduates Of foreign tJniv'orsities, etc., in the same categoiy. 

(v) Sfudonts are mainly drawn from the educated middle classes and the 
number representing tho aotual cultivating classes is small. . 

(vi) No modifications in existing chemistry courses of study' at Pus.! op- 
jic.ir to ho nccossaiy at picscnt. Tho training given is individual in character 
and can readily bo modified to suit rcqniremonis. 

(vii) Tho majority of students who have gone iiirough these conisps are 
in service in the various Agricitltural Deparlmonts. 
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OltAI, Evidekcg. 

A 2311 The Chairman: Dr. Hatiison, you nre the Imperial AgncuUurnl 
Chemist and the Joint Director? — Yes. 

A.2342. You have given the Commission a note of the evidence that you 
iTLsh to give. Do you desire at this stage to say anything in aniplification of 
tiiat?— No. 

A.2343 Would you give the Commission an account of jour oun tininuig 
and past appointments ” — Alter graduating I ivas appointed Sosearch Chemist 
to the Leeds Corporation to carry out their experiments on the bacteriologi- 
cal treatment of eeivnge and subsequently seas placed in charge 'of their works 
and farms Diinng that period 1 gave evidence on three oi four occasions 
beloic tlie Iloynl Comimssioii on Sen age Disposal. At the conclusion of the 
experiments I accepted a post under the Government of India and was posted 
to M.idr.is, leinnining there till 1917, when I was transfen cd to Fiisn to take 
up the post of Imperial Agricnltuial Chemist. In 1921 I was appointed 
Joint Director in addition to my duties as Imperial Agricultural Chemist 
and I have been in that position ever since. On three separate occasions I 
liaie oihciated as Agricultural Adviser to the Government of India. 

A.2344. Would jou tell the Commission how youi responsibilities aie divided 
as between j'oiirself and your colleague^ — During the residence of the Agri- 
cultural Adnser I deal with the internal economy of the Institute, i.c., with 
tlie necessary somees such as the supply of nntcr, gas and electricity, and 
with sanitation and the general upkeep of the Dstate, ns apart from the 
Faim. I hare to deal with all the financial transactions of the Institute ns 
a nholc. During the absence of the Agricultural Adviser I lins’o fo deal with 
ccitam matters uhicli normally fall to his lot. 

A.2345. MHint matters have you to deal uith in the absence ot the Agri- 
cultural Advisor? — Very often I act as controlhng officer and have to deal 
with questions of trai oiling alien once and general sanctions. I hns’e also 
to carry out a certain amount of routine work in regard to publications. I 
do not, lion eror, deal with the editorial woik 

A.2346. Are you responsible for the co-ordination of the work at times 
when the Agricultural Adviser is absent?— Whenever the necessity arises. 

A, 2347. Hon about the suitability or otherwise of the site at _Pusn for 
this Institution — ^From my professional point of view I have no objection at 
all fo the site. It is exceedingly suitable for every department of agiicultural 
chemistry and I do not know of a better place. The objection is the isolation 
of the place. 

A.2348. Do you icgard the inaccessibility of this place ns a set ions hin- 
drance? — ^It prevents people visiting the place who would otherwise- 
do so. It also piovents our getting away easily and for short toius. 

A.2319. How about the co-oidmation of the work of the vaiious sections 
at Piisa'’ — ^I do not quite understand what is meant by the word co-ordina- 
tion ill what sense is it used? 

A.2350. I will toll you what I mean by the question. I am thinking of 
work done by several sections in common, f e., several sections working 
togctliei on any particular problem?— In other words, the necessity foi co- 
ordination only’ arises when a problem emerges which requires two or three 
sections to work on it. In that case the co-ordination is quite satisfactory 
here. 

A 2351- Have .voii anv criticism to m.ake on the internal organisation of 
this reseaich station?— Porsoiiolly, none. There is dual control, but person- 
ally I have no objections to raise 

A.2352. How about the touch between this station and tlie Provinces** — 
It is purely personal, depending on the Heads of Sections very largely. 

A.2353. Do you think that it is satisfactory ns regards all the major Pro- 
vinces? — No. 
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-V’S354. "Would you Amplify that a little? — I think I have made it finite 
clear in the note 1 have submitted to the Commission that tlicrc is a hiatus 
now hetimeii Province and Piovnioo and between each Province and the Gov- 
orninentV India. I have nothing to add to what I have already stated in 
my note, \ 

A.2355. ISthinfc you have heard nhat some other nit noises have had to 
say about IheMilTiculty of obtaining the necessaiy sanction for journcyu from 
this idnoe to tli^ Provinces in order to carry out work thcio? Do you wish 
to sny anything ^hout that? — 1 know of no instance whore a man lias been 
refused iiermissioniito tour the Piov'inces at his own icquest or nhcie ho has 
not been properly sniiportcd. 

A,2US6, Vo you in<!<iii retused pci mission by the Government of India ?- 
No, refused by the Agfioiilturnl Adviser ns the controlling officer. 

A.2^7. Js it within Ihc power of tho Agricultural Adviser to sanction 
every journey whieli ho thinks necessary in tho interests of the work'-' — It is 
within the power ot the Agi'iculturnl Adviser to w'ithhold sanction to any 
proposal for a tour and also to withhold the payment of any travelling nllow- 
anco bill if he is not satisfied tliat the expenditure has been properly incurred, 

A.2358. Do yon wish to say anything about posfc-grndimto tiainiiig in tho 
Institute? — Not in a general sense. 1 would rather answer specific fiucstions, 

A.23r)fi. I Imve road carefully through your note and I quite appiociato 
your views. You have made them perfectly xilain and tlicrc aie jnit one or 
two questions I shonid like to ask you. I gather that you aro impicsscd 
wilh the Miceess of the Indian Central Cotton Committee and its work.® — Yes, 
I have twice officiated as Chniimnn of that Committee. 

A.2360. The difficulty of arr.nnging some of these organisations lies laigcly 
in the difficulty of finattfing them, docs it not? — Exactly. 

A,23(ll. One can coneoivo n method by which, for instance, jute can ho 
organised and finnmfed. Do you think that it might be possible to nirango 
tor an oigunisation of the oil-seed interests on similar lines? — T do not think 
so. It imglit be possible, hut I have not gone into tho qiiostion of finance. 
X have carefully formulated a seheino which I think would answer the pur- 
pose I have in view. The question of finance t should like to leave to people 
more acquainted with it, 

A.23C2, Have you uot'ccd a growing isolation of Pnsa since the Ilcforms 
wore instituted?— Most certainly, 

A.23C3. "Would you agree with me that the opportunities of tlio staff nt 
Pnsa to hare their recommendations listened to rest nt this niomont almost 
entirely on their individual reputation? — Purely and simiily on their personal 
relations with the Provinces and their lepntntion with the scientific ofiicers 
there. 

A.2364. What have yon to say as to the prestige that Piisa onjoys at this 
moment? Do you think it stands high in tho Provinces or not? — I think it 
does. Of course, it is only natural tiuit they should jirefer to run their own 
show without outside interference, and having served in a Province myself 
I quite appreciate that point of view. They are afraid, I tliink, of accepting 
domination from nny outside body, 

A.286a. It is the case, is it not, that Tnenneies at Pnsn do not attract 
officers in tho Piovinces in the way one would hope tliev would? — In l.iter 
years it has been Jiiipossible to recruit from the Imperial Sorv'ico in tho Pro- 
vinces to Piisa. Tho prospects nt Pusn in the early years were quite dis- 
tinctly better than in the Provinces and we could recruit then, but in later 
years, particularly with the changed scale of emoluments, the prospects in 
the Provinces aro brighter than they aro at Pnsa. 

A.2S60. Do you think that it will bo possible in the future to maintain the 
picstigc, the reputation and tho usefnlncs of Pnsn if the posts nt Pusn nro 
less attractive than those in the Provinces? — No. My object in formulating 
tho scheme 1 put helorc you was to create a number of attractive posts wbicli 
would attract to the Central Service tho best men possible. 
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A 3367. Sii Henry Tmu rente: Yon iclmed to Mine change in tJo s^rstcin 
of pnj ; what change ireie jou roioriing top — It was the intTodudion of the 
selection grade posfc> in the PioMiiccs. Picrious to that, thoio 11*5 one grade 
ot pnj throughout the Seiiieo, and the officers deputed to P«sa, and nho 
served iiiidri the Cential Goiernment as Heads of Sections ^[ot a separate 
personal allonniice With the intiodiiction of the Jie« stalJ of paj, ninth 
mils, I believe, to Rs 1,230 iioininilj, the Pusa nllonances wore increased ni 
projiortion But in addition to tho umximum of Bs. 1,230, selection grade 
posts neip intioduced running flora Its. 1,600 to Its. 1,730, so that the posi- 
tion of the Head ot a Section at Pusa became only equivalent to tho position 
ol an officer serving in a Province in tho selection grade and also as Principal 
of a college In addition to that, it nas laid donn that selection grade posts 
should not lie given until a man h.id served 16 vears, but exceptions aeic 
made and men have been pioinotcd to the selection grade in Provinces at a 
i.iiicli eailiei date. Coiiseciuciitly, the hope of piomotion to higher pa.v is 
gicatci 111 the Pi evinces than at Pusa. 

A.23GS You do not saggest that the immediate prospects iii the Provinces 
nie excessivoi' — Ovci and above that, oniiig to tho notion of the 
Belorins in introducing retirement on proportionate pension, many of the 
senior incn in some Provinces have ictircd, and in those Provinces men com- 
paratively iiinior have leceived early piomotion. 

A.23G9 Was anj' attempt inado to equalise the position of tlic men hero 
to the torniei comparatively higher standard P Was any proposal put up to 
tlio Government of India and turned downP Previously, the staff at Pusa 
were comparatively lathcr hotter off than the staff in the Prov’inccs, When 
tho staff m tho Piov’inccs had their prospects and pay improved, was any > 
pioposal sent up from Pusa to have a similar improvement made heieP — Not 
to inj knowledge 

A. 2370 Tlicro has lieon no disinclination on the part of tho Govorninout 
of India to give any impiovomcnt here? — ^I am only speaking from my own 
knowledge So fai ns T am nvvaie, the question has not been put to them in 
the toim in whioh >on have put it, but when these scales of paj vrore revised, 
tho Directors ol Agriculture wore permitted to draw extra pension on tho 
lower scale on the Leo gindo, but the Hoads of Sections at Pusa weic not in- 
cluded in that entegoiy. Representations were made to tho Secretary of 
State, and now the Heads of Sections are included in the same category and 
draw extra pension on the lower grade. That is the only representation with 
which 1 niii nccpiaintcd, 

A.2371. i'll James MaeKenna: Tho latcs of pay fixed by tho Lee Commis- 
sion wore introclnced both in tho Provinces and at Pusa? — ^Yes. 

A.2372. Sir Henry Lawrence: There has been no icpiesontation made by 
the individuals affected here*’ — ^Not witliin my knowledge. 

.1 2373. AVhnt n. tho systciii in foice here, governing the coriespondcnce 
between Heads ol Sections and local officers in Piovinces? — ^They are permit- 
ted to coi respond direct on all questions which do not deal with administra- 
tive affairs. 

A.2374. What do you mean by administrative affairs? — ^They linvo n free 
hand to coi respond with regard to their own work, hut not with regoid to 
anything vvhicli raoy affect tho administration. 

A.2376 Administration of what? Of their own section? — General ad- 
ministrative matters rofemng to the Agricultural Department as a vvhole. I 
rather think that the point was raised in tho very early days, certainly out- 
side my own personal knowledge, h;^ some Madras officer. I think it was 
raised by the Madras Government, in the first instance. It was proposed 
(1 am only speaking fioni lecollection) Dint officers in Madias should bo allow- 
ed to correspond direct with tho linpeiial officers, and^ this was agreed to, 
subject to the reservation that they must confine their corrcspondenco to 
professional matters; otherwise, it must be coined on thiough the Head of 
tho department. 
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A.237G. And, in your opinion, there hns I>ccn no iiiconvonionce and no 
rc&tiielioii on iihcful nolle by the oflirons at Fosn being debarred from cor- 
lesponding with provincial ofliccrbP — There ih no restriction on an officer at 
I'usa coticspond ng nith any of the officeib in the Provinces on profeisional 
niatteis. 

A.2377.‘[f he is asked to go and imeslig.ito a local problem, he can go 
away on his own di'-ciotioii s’ — R dcpoiids on ho« ho places it befote the 
anthontias. 

A.2378. On his onii disciotion? — No. ho cannot go on his own disciction. 
JJvery officer hero has to get sa letion to go on tom from the Dirootoi : jiro- 
\ lolls sanction is necossrry. 

A. 2370. The Dirccloi m.ij ho in hniiie othei pait o( India i'“Thete iiie 
two ol ns; wlien ilie Agiicnitnral Advisor is .may, the disirction lies ailh me 
as Joint Director. 

A.2330. So that thoie is no necessitv ioi .ni\ loiiespondcneo. He <aii 
come to yon and say lli.ti there is an urgent problem anaiting iniostigatioii 
sonienhoro and ho wants to tatkle it? — lie will get sanction. 

A.2331. Does ho toko the sanction in advance or afterwards r — fn ndsainc. 
The justihcatioii is incioly his slntomciit that thwe is an impoitnnt jiro- 
blcm; ho is the expert coucernod, and liis woid is taken. Hut if he were 
to put up the proposal on Iho giound that the Director of Agricnlture of 
that Z’rovinco has asked him to go there, J am afinid ne should come tinder 
the opcratior at the Devolution Ituios. 

A..i382. Con you mention the Dos'ohitioii Uiile in fpiestion*’ — 1 cnniuiL 
incntioii any specific one ; T can only refei to the general trend of the orders 
issued by the (novcrnment of India regarding the wnidiiot ol affniis. 

A./333. Could you jiut uji the Qoicriiiiient ol India orderi. on the siib- 
jeotf — I think BO; 1 cannot do it now. 

A.2334. Will yon send them tip? — Yes. Theie are seveinJ poiiifs on 
which the Oovernincnt of India have laid it down definitely and distinctly 
that the Central revenues arn not to he evpimdeil on matteiR nhieh fall 
within the legit nnnio sphoie ol work of a Pros nice. 

A.2.185, Will j'oii make a pi frit of tlio-e oiders ami seinl iis lopies of tlie 
netual wording of the orders from the Coseniment of India on tliK point? — 
To tlic best of my ability, J ahall do bo ; I will lot >ou have whatever 1 can pul 
niy hands on, 

A.238C. iS'ir Omipt Ham: You ore flic Impel ial Agricultural Chemist; are 
you tho Sod Physicist also? — ^No there has Iieon a now officer reemited to 
that post. 

A,2387. Tlioro was going to be o new npjioinlmcntP — ^Thore is one. 

A.2383. Who is itP— Dr. Puii. 

A.2380, On page 2C8, you advocate the cieulion of a new department heie. 
Y’ini flay, " Creation of a seftioii of AgriruHiiial JSiigineering at Piisa with tho 
nofes-sars' staff and workshop to in\esfignt<> the use ot agricultural power 
iimehineiy with special rofeioiic’e to inotni ploughs and tractors.'’ What 
al<out pumping® DO you not attaeb luiy importance to it? — I have no objee- 
tion to pumping being included in it. 

A.2390. It that depaitnicnt wero cientcd, would any of you bo able to 
uiidcrtako it, or would you reijuiro niiothcr oiigincer to do itP—Wo should 
require special recruitment ior it, a special officer. 

A,239], At present, do you tench your students rinestioiis relating to 
water?— I am not an agricultuinl engineer. 

A,2392. In what do you liolp them? How fai do your duties go? — I am 
not an engineor; 1 do not deal with engineering wnttors at nil. 

A.2393. You want to oicnto an engineering section?— Yes. 

A.2.304. Do you teach the Rtndents in this iiistitntion enougli tp eiinhlc 
ttiem to say how much land can bo irrigatod by a given quantify of water?— 
.\re yon referring to me persaiinliy, or to the Institute? 
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A 2395 lou niny cull it both? — No, 1 cannot answer tliat. 

A 2390 Uut you raise the question of treating an engineering section 
liere anil joti relor to agricultural onginroring? — ^Yon asked me it I did it; 

I do not. So fai ns the Institute is concerned, the Agriculturist deals with 
that matter fVe have n pumping plant on the estate, and to that extent iho 
students 01 en non become acquainted with a certain amount of irrigation, 

A.2397. Can they say itIim poirer is required to pump up a giren quantity 
ot iinter? — I cannot nn«ner that question. 

.1.2393 Str 2'Aomos Middleton, Yon neie the Imperial Agricultural 
Chemist here until 1921, and then you became Joint Director? — am still the 
Chemist 

A 2.399 I appreciate the fact that you are still the Chemist; it leads up 
■to inj next question. To iihat extent do you find tlio duties of Joint Direc- 
tor interfere with your Tcchnicnt work in ChcmistiyP— Very sonoiisly. My 
.duties as Joint Director on tho aiorago occupy mo for 2 to 3 hours a daj, 
and towards the end of the financial joar probably the whole day. 1 should 
saj , generally spcnhing, tliat 1 hare only, at tho most, about 3 hours a day 
to dispose ot work outside the central oOlco, of which 1 give as much as I can 
to my own section. 

A 2100. iVas any addition made to tho staff of tho department when they 
created the post ot Joint Director?— No; I have been singlchnndcd. 

A.2i01. You jonisclf find no difficulties haic arisen because _ ot dual 
control and tbe tact that there are two Joint Dircelors^ — No, it is purely 
a personal matter; our relations have been good, and «o long ns they arc 
^ood, there is no difficulty whatever. 

A.2402. But jon recognise that a position like this is one whicli miglit 
very readily lend itself to dUfienltics? — I can tpiite appreciate that point. 

A.2103. Ill your own experience, has theie been anj indication of ii?— I 
can see many pitfalls. 

A.2404. You have pointed in your oiidcncc to the waning influence of 
Dusa in connection with the provincial departments, and j'ou have indicated 
very clearly how that position ha® arisen. 1 think you will agree that any 
section of i’o«a should bo in a mudi stronger position than tlio corresponding 
section in any porticiilar Province; that would be tbe ide.sl position*’ — In re- 
.gard to stall? 

A.2105. In regard to staff. IVc must take it first in terms of staff and 
ultimately m tcims of prestige? — No; I think tho real point is tlirt the see- 
tions at Ptisa should bo free from interference through routine duty ; the 
routine duties usually fall to the provincial staff , the Piisa staff should w 
tree to cnrrv out research work. They should bo free ^ carry out tlieir 
duties, duties wliieh fall to each section as forming port of the central bureau 
of the Government ot India. They should also be free fo giro Ml attention 
to a few carefully selected post-graduate students; but they should not bo 
mixed up with tho detailed duties which fall to the lot of tlie provincial de- 
partments. 

A.240G I w.T. thinking of tho difficulties you indicated, tho lack of finan- 
cial attraction offered by Pnsa at present to provincial officers and of tho 
effect ot that in tutiirc on the quality of the officers who will he attraetcu 
hero?— I think there is a factor which has been referred to and which is prob- 
ably more importanc than tho financial attraction, namely the fact that officers 
in the Proimces can retire now on proportionato pension, irhilo officers 
serving directly under the Qoicrnment of India are not allowea to do so. 
Officers arc not going to sacnfico that privilege and take up a post under tho 
Goicrnment of India. 

A.240". Will not that state of affairs be temporary?— Yes; I believe it . 
ceases in 1929. 

A.340R. So that after 1920 the former position of the posts at Pusa in 
relation to provincial po'ts will bo TC-established?— Dscept fiom tbe point of 
view of financial equality. 
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A. 2400. Are iho facilities offered Pusa at present being fully utilised? 

By that I mean, could you without further capital expenditure accommodate a 
considerably larger staff in any Of your sections? — No. Considerable financial 
expenditure will be required if that ia to be done, not merely in providing larger 
laboiutory accommodation but in providing gieater residential accommodation. 

A.2410. Are tlio existing benches in alt tho laboratories occupied at present? 

— I know they are in mine. I cannot ansvier for all. 

A.2411. You point out in another connection the value that has attaciied to 
the meetings of the Board of Agncuttuie in tho past and the fact that these 
meetings are le^e frequent than before. Ib tho cost ot a meeting liciw? Has 
that beou uorked out in connection with tho meetings at Pusa? — ^Not tlie total 
cost. That includes the cost of tho travelling allowance fot nil tlic officers 
attending. Tliat has never been woiked out. 

A.241?. Flora the infoimation at joui disposal could you guo a tough csti- 
mote of tho cost of holding a meeting? — I could make a lough estimate If 
you roquhe one from mo I con uork out one. 

A.241S. Mr. Calvert: Half a lakh of lupees? — Probably. 

A.2414. Sir Thomas Middleton: You hove had long teaching cxpciienoo in 
Madras? — Ye« ; T oiiginated tho chemistry courses there. 

A.2415. Have you foimed any impression os to tho supply of studonU m 
the superior ogrio'ultural colleges in India? Hove you now got a sufficiint 
number of colleges in India to moot the roquitements? — Tliorn is o college in 
most of the major Provinces except in Ibo onsteni pail of India, by nlnch I 
moan Bibor and Oiissa, Bengal ond Assam; there is no college in tbol nreo. 

A.2ilC, You have not heard of any strong demand raising lor n college in 
any particular aion? — I think there is huoli a demond non in tho Teliigu 
districts of Madras. 

A.2417. With lognrd to the training of men In your own aubjoet, cbemistiy. 
xvlnt typo of training would you desire in the nsaistsiits you locruit for your 
research work?—! demand n good gencinl knowledgo of chemistiy with n 
fair knowledge of tho teehiiiquo ot practical chemistry and also I deliiand a 
good character. I think tlvefio rao the first cssoiitinlh. 

A.2418. I think Jndinii Umveisltics nie rlovotiiiR a very eonsideinblo 
amount of attention to chemistry. Hove you found tlint tho qiiolily of your 
nssistnnU in different parts of Indio has been satisfactory?— I have not had 
the piiviiego of recruiting n single assistant in niy section since I camo to Pusa 
except by transterence from the Indigo Section, whioh was obolished. 

A.2410. Pieviously in Madias?— I had no difficulty in Modras. 

A,2l2n. You w'erp successful in getting some very good nsaistraita?— I 
would refer to Jlr. Visvanoth, at picsent the Oovouunent Agrlouitural Chemist 
ill Madras, who compotes \ury fnvomnbly oven with those of Buiopean 
standards. 

A.2421. Dr. Ilyder: Whnt are those donce-isions made bv the Leo Commis- 
sion to which you refer in your iioto of evidenoo? Whnt concessions nio you 
referring to wl'iieh you say are given to tho jirovinoinl agrieullurbl officers? — 
Tho concession to retire on propoitionnte pension and also the concession if o 
releciion grade. 

A.2422. Taking the mattci ot letiring on piopoitiouato pension, you rao- 
awnie that the position ot an officer in tho Conhol Sotvico in tho field ot agri- 
culture la the baine ns it was before tho introduotioii 6f the Befonna; U that 
not^ho?— It is stated so on paper. I canUol altogether ftcnopl ii. It la not tho 
«nmo; w'e ore affected indirectly by the optraiion of the Iloforms' th' lUghout 
India. 

A.2423. But conslitutionnlly your position ns staled clearly by tho Lee Oom- ’ 
roissioir ifsjO un tho Assembly roinnins where it was? — Constitutionally it 
remains the same. I can accept that. < 
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\.2i2‘l. And thnt concession to the officers opcinting in the Provinces on 
the iiitioduction of the Reforms «ns given on the ground that thej might not 
like to seive undci Jlmistors? — ^That h quite tiue. 

\ 2426. But no change has taken place ns legaids the position or the careers 
of men who nie still in the Contial Service? — None at all. IHiat nos not niv 
pumt. point nas tliat the leeiiiitmeut of officers sening in the provincial 
dcpai tiiients to the central department has been nlfcctcd. 

A 2420 You know mnnv of these officeis took advantage of the concession? 
— Yes a large number, 

V 2427. Then vou complain fiuthei on in voiii note of evidence that Pu«a 
has had the misfoituiic to be staffed by comparotivelj junior men? — ^That is m 
the last fe>v yenis. We tiled to obtain senioi, evperienced men for two jmsts 
heio and we could not iccriiit them. 

A.242‘1. But these senior, experienced men to whom you are referring nie 
men who aro engaged m admiiiistiation and not in lescarch which is primarily 
the function of this institution? — No: I am loieiring to officers engaged actively 
in icscarch in the Piovinccs whom wo wished to iccruit to Pusa. I am also 
leforiing to the case of peisons who have specialised training whom we could 
not lecruit hcie bccniiso m that case the Government of India would not sanc- 
tion the post foi a period of more than five veais; it was a temporary post. 

\ 2420. The linja of Parlakunedt: What experiments do you do to study the 
lequircments of the soil? — I have not token up that enquiiy particularly heie. 

A.2430. As regards the supplementing of nitrogen on the soil what crops do 
you suggest should be grown? — ^Leguminous crops. 

k.2131. What is the best ciop for Uiat pu^ose? — am not an agrieullurist. 

I have not made a specific study of that subject. 

A.2432. Whilo you were at Coimbatore did you consider what the best lota- 
tioii crop would bo after paddy? — I did not, because all the paddy lands I 
was acquainted with and worked on weio simply paddy lands, except in the 
Kistnn, whoro soiiii-horap was grown as a casual crop towards the end of the 
paddy season. 

.V.2433. Bo you not think the growing of giccn gram as a rotation would 
seive the purpo'se better for paddy? — I am speaking of my experience of 10 
oi more years ago, and I can only speak with regard to ilrigated paddy, that i«, 
paddy in land which is kept under several inches of water throughout tlio whole 
peiiod. In that case I do not think it is advisable to grow a second crop. I 
do not think, from my recollection of Madras, thnt under those circumstances 
it is advisable to go in for a second crop. 

,\.2484. How about leaving it fallow for one year? — I do not think you 
can gain anything by tlint. Paddv is a ciop that scorns to make a very small 
demand on the soil;' it is a oroji which is very easily cultivated, and l do not 
thuik you would gam anything by allowing ordinaiy paddy land to lie follow. 
If there is saliiiity or other defects you might allow' it to lomoin fallow. 

A.2435. Conditions in Italv aie I believe so different from those in India 
that m Italy they very frequently have a lotahon of paddy and follow'? — Quite 
so, and tho conditions of poddy cultivation vary throughout India from one 
Piovmoo to another so thnt it is veiv difiicult to lav down hold and fast ndcs 
on points of thnt nature. 

A.248C. Tlicre is nobody hole to toclJe the point so far as this pait of the 
world is concerned, is there® — IWe cannot do it heio because wo have no paddy 
land on tho Institute; but paddy culthation is under leviow by tho Bihar and 
Orissa department. 

A.2437, Do you know whetlier anything is being done there? — ^Tliey *11010 
paddv farms, they are selecting seed grain, and they have mnnurinl experiments 
going on. 

A. 2438. For merely oxporimeutnl purposes it ia not very difficult to prepare 
land for giowing paddv, is it?— No. but at piesent the bulk of the farm is ^ 
required to feed the herd of cattle here; and even if vve could convert port of 
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tlie faiin into pocl(t> Innd, Hint fact Mould piobabh opcinte ogauivl intioduoing 
piiddj cultivation lieir under pic'-ciit circunmtancpn. 

A.24tl0. Sir Jamcii ilacKeniw : Ilnvu tlit duties of tbe Joint Diroctoi* inerCM- 
cd niaterially in recent }uarsP~Every yeni f-cos an incronso. 

A.2(40. You hn\o licld tlint post oft and cm ainco I tbink? — Yes, for 
r> >ears. 

A.2<14J. \\'bpn the post of Joint Diiector is held b> the Head of nii important 
bpotion, do jou think it niaterially affect** the ninouut of time he can devote to 
his scientific MoilcV — In tny omi iiistmico it has boviouslv nffeoted the amount 
of time I enu poTsonntlj devote to reseatcli m section. For that reason 
nij ttoik now is to sketeli out loughly the problem, and iihcn I feel on fairly 
J-nfe groimcl, to tiiiii it met to im Assistant to w'ork out in detail, under in,i 
guidance, of course. 

A, 2442, Would you rccomiiieud fho losival of the post of Assistant to the 
Agiicuttural Adviser, or nhai otliei tneiliod ivoulct yon suggest to meet this 
difiioulty of the loss of scientific leseaich which necrucs fiom tlio Hoad of « 
.Section linving to dibchaigc the onciout. duties of Diieetor? — Personally T 
tliink tho solution lies in aepniatiiig the post of Agiieultuial Advisei fiom that 
of IHrcetor. 

A.2443. You iiould liaie n separate T>ireetoi for Piisn? — Ycs. 

A.2444. Would his duties be tliofco nliteh niv non discharged b\ tho Joint 
I'iieetor, oi Mould ho take ovei somo of the duties Mhicli noiv fall upon tlio 
A^ricultuial Advisor? — fi’lie liulk of them nie those Mhich now fall lo the Joint 
Director, but he Minild have more time to attend to the details than tho Joint 
Direetoi has noM-. 

A.2446. For instnneo. Mould he be President of the Piisn Council? — ^Yes. 

A. 2440. And Mould act ns flie eo-ordinaling oflicer c>f tlio i>cicntifie branches 
of tho Institute? — ^Yes, 

A. 2447. What h«s been Hie leeiuiiineni of agiieultiiml choinista to tho 
(mpotial Service during the hist 10 years? Could you give mo a rough figure? 
— ^There have lieen thiee locruilnieutn of Kuropeaii officers, ono of M'hom has 
since resigned; one to llcngul, one to the Punjab, mid one to Burma, Promo- 
tion from the Piovineinl Seiviees has oeoiitred in Madras, Bonihay and tho 
United Piovlnecs. 

A.244B. Tlint is six vneanoies in 10 yeaia? — ^Yes, 

A.24J0. Do you anticipate that tho vacaneics in the ensuing 10 yearn will 
he less or more?— If the mhcnie I subniilted ie neieptahle, T anticipate thero 
M'lll he quite a number of vncniicies in the near fitliire, not only of eliomints 
but of other seientifio officers. 

A.24S0, With reforonee to tlio Indianisntion of tho tiervieo, Mliieli you knoM 
is an neeeptod principle of Gfovernmont, do yon think tho post-grndunlo conraes 
Iieic Hhouid Ins limited to men soleoted or noinhmlcd for nppoinfmont, or should 
bo esieiided to pHvnto atudontb who wnnt to M'oik on n apceial branch of 
ehomistry P — Jn view of tlio few posts M'hich oro avaiiahlc, J think it ought to lio 
Hniitecj to iioniinations by the Prorineinl Gm'erninenii or by the Gorernment 
of India; I tliink it is unfair to turn out ii number of Iiighly trained men who 
ean find no resting place Mithiii India. 

A.24.'>}. So that, aeccqsting thni policy . the present late of lecruitiiienf to tho 
IMsl-graduate eouiBe-, in ehemiatry at Piisa are in your opinion adequate: it 
contemplnle- four? — It eontemplnles foiii, but netimlly I liave only had thice, 
of Mhom one resigned after a mcmlli V iiini, nncUnmie Iia\e lieen leeruilcd during 
tlio last year, ' 

A.21.'>2. So llial you do not ihiith the idea of post-graduate tinitnng at Ptisa 
requires nny more emphnsia than has already Iieon given to it?— 1701 until tho 
neeossity arises. 

A.iiGH. I suppose yOii would Molcnirae an oflieer wJio desttccl to woilc on a 
special piece of rosenicli here, if you eoiiW find hilmratory aecomniodafioir? — 
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Yc 3, provided it was agncultuial research; I should not uelcorao an officer 
coming hero to do general research. 

A.2454. Do you think the Univcisities could be approached to recognise 
research uoik done hcio for the higher degices of the Univeisities, such as 
the D. Sc.; do jou think it le worth taking that question up? — That would mean 
a demand for students to come to Fusa inorelj to \iork for a degree in a 
Umversitj ; I am not in fat our of that. 

A.2465. Supposmg an M. Sc. wanted to go on to a D. Sc. degree and for that 
purpose proposed to undertake a problem with leference to agricultural 
chemistiy, sod physics, or somctliing of that kind, do ■you not think it w’ould 
be an advantage to the Institute if you could Hiid room for such a man to do 
his reseajoh? — ^If ho applied for admission in the ordinary way and he under- 
stood quite cleaily that there was no hope of gaining a‘ post in Government 
service, he would probably be accepted. 

A.21SG. Yes, I mean that. It would perhaps help the Institute if you bad 
one on two of that kind of men coming forward? — ^Ves; but ns it is nobody 
applies unless he wants a Goseinment post; that is the Sole aim. 

A.2457. Professor Gangulet; Have you lisited any well-kuoivn European 
research institute? — ^Yes, I base seen two oi thiee. 

A.24'!8. In England? — ^Yes. 

A.24G9. And in Eutopo? — ^No, I base not been outside England; as a matter 
of fact, I was 16 years in India without getting homo escept for 3 months, 
so that I have not had much opportunity of vistfiiig places abroad. 

A.24G0 How’ would Fusa Institute compare with the Institutes jou hove 
visited? — 'Veiy favouroblv I think. 

A.2461. In matters of equipment, staff, occommodation and so on?— Yes. 

A.24G2. What are the fundamental conditions do you think that would go 
to establish the reputation of n icsearch institute?— Your question is too general 
to answer. 

A.2468. Just answer generally? — ^I cannot answer gencially a question of 
that type; it would take a book to answer. 

A.2464. You can onumemte the chief conditions? — am afraid I cannot. 

A.24G&. 'Would you say that you have succeeded in developing the scientific 
spirit and atmosphere here? — ^I think so. 

A.2400. Could you toll us exactly the function of the Fusa Council? — ^Tho 
function of the Fusa Council is to consider proposals for research put forward, 
to deal with publications put hoforo it and to decide whether they are fit for 
publication or not; it acts as an editing body. Its fuiictions practically end 
there unless lequested specifically by the Director to deal with any specific 
point. • 

A.24G7. Sir James MaoKcnna; Is not thcie a set ot rules fot the Fusa 
Council laid down by the Government ot India? — Yes. 

A.2408. Could you submit a copy to tlie Secretaries?-— I will supply a copy. 

A.24G9. Professor Oangulee: Sir Thomas Middleton made a reference to 
yonr administrative duties; do you consider that your admiuistiative duties ns 
Joint Director act ns a handicap to your own research work?— To my personal 
researdi work yes, but not to the initiation of research work. 

A.2470. I am referring to your O'wn work? — They certoinly have; if you take 
3 hours oft a man's day, you lose so much researdi work. 

A.2471. But you have tiine to supervise the work of your Assistants?— Yes, 
but I may point out that during the Inst three yonis I Imve only been in ohnrge 
ot my ow n section for about 0 months. 

A.2472. Could you tell the Commission the natuie of the work in wliioh your 
Assialrnts have been engaged? Aie Qiev doing loutine duties?— Tlio laboratory 
must cany out the annl.ytioal work demanded by the otlier sections: that is its 
primary duty: that is necessary if the work of the Institute is to he carried on 
"Bectively. After that the whole of the time is availnble for icsearch work. 
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A.2473. And in youi opinion your Assistants do have sufficient time for their 
otvn reseorch worlt?— I think the volume of work put out by my Assistanta 
shows they have the time. I will admit tlint at certain times of the year their 
roscaroh work has to drop until the routine work has been passed through, 

A.S474. Do these Assistanift uork chiefly on pioblems suggested by jou or 
on problems that they themselves want to tackle P — I encourage any As-siatant 
to put forward any suggestions for research, and if I am saiisfiod of the feasi- 
bility of them, I am piepnrcd to give any nssistaiico uithin my poucr. 

A.2471), Tlierefore theep young research noikors do receive the required 
encouragement from the departments? — So far ns I am concerned they do, and, 
uhnt is more, in later yenis I have made a practice of not permitting my name 
to appear on the publicotioni; they are published under the name of the Atsis- 
iant who is responsible for tho main work. 

A.247fl. Do you occaiionally discuss svilh your Assistants tho drift and 
noturo of the problems? — ■'When they hove got tteir results to a point at which 
they feel they can discuss them with me, they nie perfectly at liberty to 
approach me at any moment on the subject. 

.A.2477. Turning to the general agrioultural question, has there been a 
systematio survey of the nature of the pioblems that require to be tackled 
relating to ngriculiural chemistry and bio-chemistry? — So, I think that depends 
on what arises in the Provinces; it depends on the activities of the provincial 
dopartmenfs mainly; the conditions and tlie problems vary from I'rovmeo to 
Province. 

A.2478, But I nm referring to tho fundamental questions? — I do not under- 
stand what you mean by fundamental questions. 

A.247fl. For instance, the movement of soil nitrates is a fimdamental 
question? — ^Thnfc is onlv feasible in a station like Pu«n where we have a soil 
of unlimited depth : you could not carry on nn investigation like that in a station 
like Coimbatore where you have a rock subsoil. 

A.2460. I follow that, but I wanted to know' the nutiihcr of pioblems like 
that of the movement of nitrates which you can suggest should be dealt with 
by tho Imperial Institute? — I cannot do it oinlly ; I nm prepaicJ to give n state- 
ment to the Coinmi'sion if they require it. 

A.24BJ, I wont to get, if I may, from you, n systematic survey of tho 
ngrioliUural chemical problems that could be undertaken in a central institution 
of this kind, without taking into consideration what might be done by tho 
Provincos?— No such survey lins been made; it has been left to tho initiative 
of the Head of ihe Section, ^ 

A.2J82. Is there any continuity of reseaich? When you undertake a prob- 
lem, do you see it through? — ^Yes, to tho point of either discarding it, or 
publishing one's ideas. 

A.2483. Coming to a positive or negative conclusion? — >Tes. 

A.2i84. Hay I refer you to Dr. Lenthei's work on the water requireinonte 
of crops, tthicli is to my mind very impoiiaut. Tins that woik been followed 
up? — ^Not since I took charge. 

A.24PJ5. So thot that work stopped where Dr. Leothev left ii? — Evarlly. 

A.24RG, You attach a great deni of impoitnnce to that prohleiu? — I do, but 
it is not a mibjett which ntiiact® my ntteniion. 

A.2167. You have moav a Soil Plivsicist in tho department, Whot pniti- 
eular problems are being undertaken by the Soil Physicist? — ^That officer is a 
fully trained officer. IIo does his own work independently. Apart from tho 
adminisiraKon of tho section and excluding the matter of iinnucc, he is nn 
independent officer. 

A.24SS. Is it your observation thot thcio Is a serious phosphntic depletion 
in the Indion soil? — have heard that put forward in many place®, parliculnrly 
wiih these calcareous soil®. I do not consider that the methods of annljsis nro 
sufficient /a show dciinitely that thcio is o depletion. ' 
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‘v.21S‘t Dll \mi toiii-iilii ilint D\oi *. niotlmd wuhIiI not )>no ^o\I e\nrtdat«‘* 
-i ortninU not 

\2tlK) \\i ni'io told III thi> Aliulnn. VroMdeiiiv tlmt tlioro is u Nmious 
)ino'-{)lmtii ill jdi*ti«ir’— Ye-, I l,nnu ilint in\‘i(')f. I cnn jKimt to plnnos »hpii> 

lIlPIP IS II sl'TIOlls <ll‘fltlCllP\ 

\ 2 I'll Wo Miri tolil tlip siiiip m IVn^nl? — Quito jirolsiIiK. 

\ 21')2 ^o|l stiilod I iiioiiiolit n^'o tlinl Dmi'h liiotluHl n{ tile ( 10101*101111111011 
of pIiospliuMis Mils iiiii <-iiti-fni (<ii\ ttttio Mill doM'Injied n iiiotliod of niinl.isis? 

Wo linxo ointiiiiusl tlio iiu thud of olUtilitio ivlriietioii iihitli «c find lori 
oiTiotiio 111 nv'iiid to till' I nil ntoiiii-i soils nnd mill llio help of tho proiintiAl 
<lo)inrtnioiils I hnie hooii iihli to “ot stitndniilisi>d soiK of oiops tiiid ninnurini 
tiisioi 1 nnd those nro non holn); o\ itoiiiod 

\ 2101 Then do xiui ncroo tint if \oii 0011111 doxilup iiiotlinds m‘(h cnienreou 
soils, it vould (iionlh fiKiht.ito tho «oiK not oiiU of tho Institute hut nl«o of 
■ill (hoinnts- — I’ossihh lint 1 iini not ior\ iiimh m fnioiii of plnndnrdinntion ; 
thoiijili. for oidiiiiirx nnuhtiiul uiirL, stniidiiiilisntirii is prohahU neci'ssnri. 
Tho (hiiioer is thni it toiix stoiiotxpi riseaiih. 1 am not in fnvoitr of it unless 
It IS neiessnrx, 

\.2101 I nos piiilii nhirlv loforiini' to tho nuiihiiiiil iiteUiod. ^oir, uitll 
rojjiird to post-);rndniile tininin;' son liiixo nln iilj Mated tour tieus. I5o joii 
not tlunl. tlmt tin** liistitiito (ould la dovelniied into an Tinperial llrsanrch 
Institute mid folleRe, innsideiin); that it has all flip oi|nipnicnt nccc«sait nnd 
nil eteellpiit faini iiinl an iiTuniit liodt of sueutifie timkors? — Mo, the scheme 
I outhiied tioiild ountmiie tho iesean*Ii faillities iihieh 1110 open nnir but tiotild 
lenlly iimko Ptisa n leiitrnl burenn foi the rontnil dcjnutmpiit and tiotild load 
to the institution o( a iiuuiher of esjienmeiitd stations thtoii)>liniit India, each 
detfited to a speeific objdt. 

A 21'*'; Would >011 approve of the idea of the afTilintioii of this Institute to 
,1 University?— Certainlv not. 

A.24'*(l, If ton Mould lool. nt the map of Asia ton Mill find tliat there ato 
oni.t (mo fintiermi Instiintes, one stniiijr riiint'. roimo n, tlie I’hdlipine 
Islands nnd Ta1>>n, I think that if yon roiild deielop Push into an Iinpcii.il 
Collepe of Hesforcli it lunild serxe India, Ihiimn. the Rlrails Rettleineiita, 
Sinn, f’eyhin, some part of Soudan. Konxa. Mnuritiiis and Irno7 — I eannot 
loineixe of rtoMrmiienl entertaiiiins; a scheme of tliosi diiiitnsions. 

A.21'»7. You euuld not oiivisaj.e a time nhen this Tiistitiition could he detUop- 
ed to that st'diis’ — Mol at the expense of the fioxernment of India. 

A.2193. On pace 2ti2 joii make a slatoment that the cenir.il de|>nrtmcnt ran 
no lunger everotse the s.mie mfliienee oxer the dex elopnient of (he I’roxinces 
IIS hitherto and xoii bmtiIio thia teildenex, I tale it. to the neforms. Am T 
light in thinking tlint things xxere much lietter Iiefore the Hofunns? — ^They Mcro 
iiiiich la’tter in (lie e'irliei dn\s, imdonbtcdix. hut, as T pointed out, tlmt xias 
partly due to tiie fnel tint xilien «o Mere leeniitod to the depiirtmenl ue 
eaiiip in as inevpt'riem«d otlUers anil iro nreie only loo glad to avail ourselves 
of tho evperieme ot the senior men nt Piisa. As time xxent on xx'c xvere 
ilLniing mill oiii own loiai problems in the Pioxhicis and xie wore quite pspahlc 
of 110111111" Oiciii, so th-it references to Pusa gradtinlly Ixcamc less and less. 
At the suin' time, xxhen intricate poinU arose xvhich xxe xiere not able to I'lckle, 
xie referred tlie niiitler to Piisn and got xxbnt xie tinnfed. And jtersouallx, 1 got 
considerable help from Di. Leather. 

V 2t(l'l. Would you ngiee vith me that the influoiiee ulnch ton ntv nderring 
to depends mine on the scientific iipiilntioii that you are able to uioalc and 
the prestige that you nro aide to hate for the Tnslitiite’ — All reputations more 
or less depend upon that. 

.V.2.V)n, I am «orri if I liiive not tiiide nisselt cleai. 'Ihe polilie'il slliuition 
rronted by **lie Dexoliition TliiUs undei the Ooxemmiul of India Act fVmild 
in no May interfcreMith that influence tihith depends on sticntifie icpiuntion? 
— It is simply diaxiing tlie Provinces into isolated dcpnrtinoiits undci a 
Minisler, They hcrniiie sep, irate entities mil thrre is no organisation extant 
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to l»r!(1};e tin* gaps. 1 do not say that it is impossible to suggest n means of 
bridging ihoin. 

T>o joii agree nitli me that theio la hcientiln’ co-oiclination l.otHeen 
l^iiglnnd and Ooimany, nUhongh these two eonutries nie Koparate units poHfi- 
<‘»li.v5~l do not nndeisfsiid nhnf \tm mean bs soienlifie eo-ordination. There 
is no compnlsoiv co ouhiwtioii between the teiente o{ T2ngland and Goininn.s: 
it is purely volunt.siy. 

A.2oi)2. Hut tbt'\ do euiue in eoutnel when thej nn* fiieed with i( lentifio 
inolileiiisV — Thai is ultair J riieanl vlieii I said voluntnrv co-ordinalio'i. 

.V.St'iO!). lOH ngiei‘ tliai (o-ordiiiatioii and </M>p<-tntion are possible in 

India in spite of any poiitieni adiuslinents? — Tbe ubole of ins seheim* w 
diMlgneil fioni tbni point of sien, to nblain ioluntars lo operation nnd ei. 
ordiiisTioii 

A.2.“0I. .And jou eotistdci tliii hue of 'leas’agf piudiued bs tliose political 
eiieimw.tsnces nin\ be oblitemted In the sclienie tlial sou have pri*««nted to 
iiK? —That ia inj opinion. 

A.2o0u. Tiiniing to nnotlier subject, iroitld you kindly tell ns tbo liinetions 
of the Board of Apileultuie ns they e^ifefe now? — Tlios are ptnoly ndvipory, as 
a oiaiier of lael. Tbo Hoard meets ssoth tbe objeel of discusamg outalnniling 
problrnis lelnling (o Indian agiieulture nnd to pass resolutions foi the aceop- 
taiice of the authorities. 

V.2li0li. We lm\e been told 1>,\ one of the witnesses tbnf the pioceedinp"- 
'ire raflior dull? Bo yon snliscribc to tlinl viou ? — Ves, I eertninly think si>. 
Latterly the uliole bii’hiness has been dominated In the snhjeut nf ’enttle, and 
that did not interest me. 

Are an.i seientifie piobleins iiitiodmed at fliiu Board? — Vory feu. 

A.2r>08, Bo you nnprove of tbo idea of sectional eoiifcrences?— We have 
had, 1 think, three elioinionl conferences, but they hme been disenntinued, 

.\.2,'i0fl. Wh.\ w'eie they disemitimieil?— Beesnae «e emiM nol get n ropTCPen. 
tativo hodv of clicmlsts together. 

A.UiilO, I snu a number of sugar-heels in your Inbointorj. Wliai possi- 
bilitioB ate there for the intiivluctioii of siigar*bcet in India? — I believe the 
prospci'ts nie s'ery good in the North-West Fiontier I’rosince. In lognid to 
Bihni the prospects depend on iirigatlmi fiieilities and the atlrnetiveiiess of 
the I top. 

A.2<')tl. And the pereentage of the siieiose eonlent is eertninly a deeiding 
factoi in many eases'.' — TJio sugar-hi'ets wo glow here uhen matured are quite 
ns good in ^imlits ns tlio-o giomi in Europe; only ue have to glow tlieni 
under irrigation. 

A.25]2. So you couflider that sugar-beet could be introduced in tills countiy 
in iiiigated areas?— f siould not put it in tlml vny. 1 nould lathcr say that 
it could bn gioun piovided it was an. eeonotuie crop. But I do not knou 
ttbetliei it is an economic slop. 

A.2S1t{. Mr. h'diiirtf; ] hove lead youi gcneml note with coiisideiablo 
hiteri'sf ; I should liouocr like to clear up one or luo points about your seheme, 
I note that you have taken n perspective of the pieseul situation uitli cunsi- 
dcriible fahness and iteeiiroey liut T want yon lo eontinst yoni seheinC uilh 
another scheme uhich we have befoie iw, inunels Bi. (’louslon’f, seiieme of e*)- 
oidinntion. Yon lenliso Hint after the llofnnns the I’losinees hnsc hecoiue 
Independent units in the nuittei of agrienJtuie? — Yes. 

.V.2.il<t. You also l•enliso that oulng to the Leo roiiunissicn's recnimnenda- 
tions nnd Hie principle of Indinnisation eerlnin changes svill take place ulueh 
you cfiiuiot unsellle? — Yes. 

.V.251.'>. And tlml instead of trying to mlhotlle the solllod facts u« must 
find n solution for eo oidination lielweeii I’lovincps and hetveen lliti Centlnl 
Goiermnenl?* 'Yes. 

' A.2/510. You find that the germ of the uhole Mtuuiion lies in erenliiig 
couimitti'cs something like the Indian < Vntinl Cotton Committee for the puiposn 

V 
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of co-onlmation aad research irark? — Tes, the creation of an atmosphere of 
Toluntars association. 

A.2ol7. And you also emphasise that an> co-ordination betsieen the Central 
Government and Provinces must be on the bosis of o purely voluntary spirit? 
— Certainlj . 

A 2518. It would be left to the Ministers to ask for assistance if they oared 
to ask foi It and not tor anv advice or mteiference to be forced on them? — 1 
certainly have no intention of forcing anything on them. 

A.2al9. Now about your scheme. Based on these considerations you 
proceed to say, if I understand you aright, that at the apex, attached to the 
Executive Councillor with the Government of India in charge of L.ands, there 
should be a sort of .Advisory Council. Is that right? — Yes. 

A 2520. That this Council should be composed of 4 or 6 experts, whom you 
call the fiist member, the second member and so on? — Yes. 

A.2521. And they should advise the Executive Councillor on questions like 
animal husbandry, crop protection and so on? — ^Yes. 

A.2523 Where do the All-India Ciop Committees come in?— You have 
rather begun mj scheme from the wrong end. I would rather begin from the 
Provinces and go upwards, than from the Government of India and come down- 
wards. 

A.2528. You can begin from the bottom, if you like? — 'It should be just 
as you have in the ease of the Colton Committee. There vou have a number of 
interests which operate throughout India; tliev aie not confined to any one 
particular Province. You may even include co-operation, agricultural econo- 
mics, some of the major crops, and you may even include subjects like geneiat 
propaganda, and crop protection regarding the whole of India, 

A 2624. I am not concerned with the number of subjects on which you viant 
central committees; I want to know their place in the gradation and their 
powers as regards finance? — I do not wish to be asked any questions regarding 
finance in my proposals, as I cannot answer them. I have simply put forward 
a si^cme for the formation of committees, each dealing wdth a fairly clearly 
defined field, each being supplied witli funds, and each operating over the 
field which is defined. 

A.2525. I follow that; probably I have not made my difiSculty clear to you. 
I know the functions which vou assign to these .All-India crops committees, 
for instance, on wheat, or sugarcano, or anything^ else._ What is the relation 
between these committees and the Advisoiy Council which you propose should 
bo attached to the Executive Councilloi with the Government of India?-yJiist 
os m the case of the Cotton Committee, you will linvo a number of committees 
each dealing with a multitude of factors. The Indian Colton Committee does 
not deal with just the laising of cotton: it deals with marketing and selling and 
many other factors; even the economics of the cotton trade comes vvithlu its 
purview. So, yon have a number of coinmitiees throughout Indio, eooli dealing 
with a multitude of subjects. Those liave got to be coirelated before they are 
of any use to the Government of India, and the function of the Board which 
I suggested is to do that. If you have a member dealing with economics, he 
will have to be in contact with the appropiiate central committee or committees, 

A.2526. Are the members whom von propose should be attached to the 
Advisory Counoil of the Executive Councillor thot you propose to be drawn 
necessarily from these All-Indin committees, or are they to he men of gMorm 
'expert agricultural knowledge, independent of them^ And how are the funds 
to be allocated to the various committees*’— The members need not necessarily 
be drawn from the committees. As regards funds, there heing_ control of tlie 
committees, funds would find their way down to those committees through 
them. 

A.2527. These committees have not to sit at Delhi?- If every committee- 
concentrates at Delhi, the result will be too large to be of any practical utility 
to anybody. 
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A.2528. Secondly, T flhonld like ta nak j^ou, when you projioae flial the 
lviKCC\)(ivc Councillor ehmild hnvo attsched to him a Council of 0 or 6 members, 
arc they all neccf-'snrily 1o ho oflioinla? — ^No. 

A.SfiSQ. Arc they to bo otTlciah and non-ofllciuU? — It was not iny intonfion 
that llioy should bo officials nlfopolhor, but if was my intonfion Ibat where n 
memhor had to deal with a ^nbJec( requiring export knoo ledge, ho should ho 
nto ctport in that subject. 

^ A-Si'flO. Taking a conerofc c.sro. there tore. Sir Muhammad nabibullah 
should haro halt a dor»>n non-e-fllcial-. attached to him to adTi«o him on agricul- 
turof— Kot notwfficinls. 

A.2liSl, Either necc**'>aril> ofuoiais or non-offieiais?— Yes, according to their 
roleclion. 

A.2ri32. According to their knowledge and cspalilift? — Yes. 

And fhosfl 0 njouiliors ouchi to bo in a position to tenth r rdvico from 
the fact of their being in touch with thee aU-Tndia comniiltce-. on vihcu^. 
rice, paddy and other thiuga?— -Yos. 

A.2fifit. A«. again* I your sflicmo, hf u*- have Dr. riou«ton‘s r^htync, in 
which 11 IS ptojrt/iod to have one Central Advisorv Hoard comiroMtl of a udrly 
largo number of people rejiropenting the resemeh oflicer/: at I’lisn and rej resent- 
ing territorially the Prcvinec* al'w. In that scheme there i< no intermediate 
hfop, suidi as you nrepesp, of Imvins f> or fi meinbera in ehargf of animal hv*- 
"hnndry or other puijeets, who might h nder advice to the E'teciitive Couneillor 
IVliiefi scheme do you like belterl* Xat«r.ally, of course, you would liki< your 
<wm Echcnie. Hut have you considered Dr. Clnuston's scheme. In which there 
is no iutormediale atepf~T have considered lit it is nol merely a quest ion /'f 
npinlen. I am not in faiour of n large body constituted in the way suggested. 
I cnmiot conceive of the Government of Tndin devolving its administrative func- 
tien« to a body of fbal ljl*c, surcepliWe to cufsido influrnces. 

A.2R35. In other words, you think n Central Advisory Bo^rd, cnllrd from all 
jiarts of the country throughout India, would be on unwieldy Ivody, and not 
liVely to ndvisft the Esecutive Councillor on tcclmic.al questions?— 1 slniply 
•ook upon if ns on unwieldy bmly for the i>urj*o=t' of carrying out the mechanism 
■ot the deportment. 

A.25.'il0. You think tho ineelntiirm or machinery would not work nolisfac- 
lorilyV— 3n my Oplnfon it would not. 

.\.2fi37. Gndor your schemf, would you nholi'b the present Board of Apri- 
euUure entirely? — Yes. 

A.2W)P, You think it is now an effete beily, which has served ite purpose? — 
1 do not call it effete, hut 1 think if the scheme I have pttipoundM js neeephd. 
there if no further ncCd for it ; the eoUHinttees would lake its place, and they 
s.ould be fariiiore cfff'ctive than the Board of Agriculture we now have, 

A.25$it). Arc tbe-e .'t or ft members which sou projiose to attach to the 
Extcufive Mernher in charge of landa to li<» rolnriod men or honorary people? — 
Balnriefl, eirtninly. It wouid Iv* a working Board. 

A.2SfO, working body permanently ntlacbcd at the headquarter* of the 
Government of India? — ^I jneaume «>{ I did not consider the jioint of nttaeh- 
ment. 

A.2.':t1. Sir Gmya ffomr'Whal do the posl-gradunto aiudenta hntn In your 
line? I fupuosf they have done nil the !>ook work before tbev come hete?” Da 
vou fenth tnein the pmcficnl appHeiitieU of clicmiatry to agriculture? — Yf«. 
WHien they come to Uic. I find that they have a fair amount of genernl bool: 
knowledge, but they nro very weak in technique, that is in rinautfintivo analysis 
and manipulation and J have to spend a certain ntnouni of time tenehing them 
htboralorv method*. AfUr that, f try to gel them on fo research woik nc toon 
ftB possible, research conitevtfd with fwne prelilem in npricultiirc, my endooveur 
being to make fbem, If pohMlde, persnua wpnhte of carrying out research on 
their own account, 
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A.2o>2. Cnpflblo ot brcoiniug ogncultuiists themselves or simply for employ- 
ment in the Agiicultvunl Service? — ^If jou mean ns fanners, I do not train 
them as fanner-, but I train them ns research dieinists. 

A 2o43 Are sou toaehing them any practical applications of choinistiy to 
iigiiculture’ — I am not teaching them farming at alii thej come to learn ngri- 
lulliiial chcmistrs, and I teach them ogricultural ehemisti,\. 

A 2ri44 You hose stated that soinethmg si ill tinnsfoim itself in 1029; that 
Is the voni in sshich oui politicians expect full pelf-government? — ^Peiaonally, 
1 am not serj much interested, because I mtiie 2 tears nftemards. 

A 2ii45 T can read hetsteen the lines of jour reply couched in cautious 
language, but tell me fianhls. has the introduction of the Beforms furthered 
the cause of ngiicultuie*’ — I piefer not to nnstiei that question. 

(The nitness ivithdrcir.) 
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Mr. J. H. WALTON, M.A., M.Sc., Imperial Agricultural Bacteria.* 

legist, Pusa. 

Repiiss to the Questionnaire. 

Q^l^STlo^ 1. — ItFsi'AWtii, — (a) For tho helter orgniii^nlion nnrt a(1mnii.<ti.i- 
Hoii of rcsc.iicli, I ttouhl locioniinoiid tlie foiinniioti of nii Advihorj Coiiiici). 
pon<>KlinK of reprosontntivc*. of Uio Continl mid PioMncinl Govoriinionts. Thi^ 
pountil ivould lm\u the nsMstimoc of o\i(crt cominittoos for (lie <‘oiiMdcriitioii 
and {irppnnilinn of |nop;i.miitiics ot inrosiiRiitions on doliiiito problonic in tun* 
iiociinti \iitli niH'li hubjciis nro rnttlc.InccdiHK, fp|ti]|..pis, prop iinproA pment , 
dniryinp!, pip. 'The romjio«.itioli ot pueb cominittoo nould tint ut .illy dppeiul 
on the Bubjpci of intpstigntion and tlip lopniitips in nliicb it tins propo.>ed tliiit 
ttork vliould bp pnru'pd out. 

Tbo Advisory ('oniu'il uonld iippd to bo providnd tvitb liinds fot sitbsidt- 
'•itifr apptovod invpstigntians, the proar.uiiiiiCH and cstinuitrd cobti of which 
Imd bppit prpspiiled to il by tbo conlln^ttcP^, nnd the work vvoiitd bo cnnird 
out, iiceordin/; to pircuinsl.inrps, b.v prorinrinl dppnitinpnts m by the n'litrid 
dppnitnicni, alone or in eoll.ibointion. 

Tlip funds ncpdpd by the Advisory Connril would huvp lu be provided from 
(s'litrai revenues, for the nork parried out Vtoiild be ndditionnl to tiint iiiietidy 
bintiK carried on nnd financed by tbo Central Governmpiit nnd by the Pro- 
vinces. fiueb n sebviin* mil bnve its full vnbip only if nil the provinrinl de- 
imi tiiieiits nie uitliiig to co-opei.ste, and it trill be to tbeir advantage to do 
so. Each will be rcpiesented on the AdvKory Council mid on tlio cominitteps 
for those subjects in vvbieli it is interested. Xo progrmnnio of work can be 
fotced on to n Province that dws not agree lo it. 

llegnrclitig tbo iininedintc needs of the (ciitriil dejimtnient, the piesent 
system of admiiiistiatiou nt Piisn by nliieh the Director is .tgrienltniiil Ad- 
riser to tbo Governinent of India nnd olso lias ntiiler bis charge Institutes iil 
Mnktesnr nnd Dangaloio, mid the .Toini Diieetor is the Head of n Section, 
sltonld bo iiinended, mid tlie post ot Directoi be n nliole-tiine appointment. 
Xovvndnys the Agrienlturnl .tdviwst’s respoiiHihilities tend lo keep liiin awnj 
from Ptisii for the greater jinri of the year, nnd out of toneb witb the work 
going on In the various sections, nbile the routine work of the Joint Diieotor 
hos grown to such proportions that time that might be nscfnlly devoted to 
research is taken up by minor details ot ndniiiiistration. 

(Il) nnd (<) J)auy tmf» lioloaii , — Dairy Imeteriology is n subject the study 
of which is being iield n)i bath througli luck of facilities mid lack of skilled 
iiorkern. 

At I’usn there is Uo pasleniising or steriliBiug jiinnt, mid no diiiry' for 
butter and cbeese-niakiiig. fiivcstigations beio have neces'mrilj boon restrict- 
ed to those dealing witli the production of clean iiiilK. the basis for stiecessfitl 
butter nnd clieeso ntiiniifnctiire. 

iSoil ftniyi ,' — Our knowledge of the soil liiiigi of this country is limited to 
ilint of n few lorins ihnt are pnthogoiiie to plants. The part played by fungi 
ill the biological pioccsscs oieiiiring in the soil mid their inilucnee on sml 
fertility needs investigation. 

Soil ptol oto filogy , — ^Tliere is no |>»otoroob'glht in any Agrnnliural Depiirf- 
iiicnt, central or luaviiicinl, and tbia Mibjeot is iiiitonehed. 

Plant Phymloiiu and Dff>-p/i»ml»frji/.— The ciui«es itndeilyiiig snsceptibiiily 
mid immunity to disease in plants .nrc nttkiionii. Tliere is iiigent need of 
walkers both on tin's piobleni mid on those eoiiiietted with plant nutrition. 

}r>!gatton.-~Tho iuilnonee of iirigntion water on tlie biological pror*.>sus 
Inking place in the soil nwnits study. liesuHs iniporinnf in tbeii bearing on 
irrigmioii prnctiee hboiiUl bo obtained liom re.eiirtli on Ibis jiroblem, 

FHitfi, — ^I'lie liiietorinl processes oeturiing in llie letting ol fibre plains 
and ilioir influtmee on the ijnnlitj of the fibie produced should be investigated. 
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QursTiON 2 — Knrooios.— Tll^ only form of nKriruUurnl 
odiicntioii of nhuli I lm\«* (ix|ipniiico is llio poi.t<(n-mliinto tiaiiiin^ in Bfni. 
rultnrni liiictcriolo^’i nf Pion. 

o) ti'ich trniiiiti): roiiiiot lio olitahu'tl nnjnlioro oKi' in Jiulio, mul no cnit- 
nlilo n|i)ili(on(N lor llio totirM linso Ix-cn rojMtrcl on noooiint nf lick of tif'Om- 
inixlnlion 

•«i*) I ho iinmt)or of opplirants for tli" cour'c linft kntn pronfor t'mti fho 
nninlior of vacant to I"" ftfiMl, Init tin, cjuaUfit ntinu-* of luariy all of flioia 
niro far too lotx to jtotifv thnr 0 (lini*<iiim I’ntil tlio rnniiifrs employ more 
liactoriolo^nti .ttiil l)tirtorniloj!»oal n«''intfint‘-, I ilo not oxjnft t'l fct »nj in- 
tn ><■ III till nnoilHr ni n el 1 * 11110 Mud npjiii<iintv tor tlii'- vonr'i, 

QirsTins 1 — AnMtMsTi'Aitos — H\ the Diooliition HuIc-, nmlcr the (Jot- 
(tntiont ot Iiidin Art. nKnciillurn! rvearih Iw* l«en niaili* n prmitin-.l snli- 
>1 't and the Con'rnl (Jovt rnmoiit has ktpl control ntir ofiU tho In uimn 
at l’‘i n rtinl Muktfir to nhtrh lia\c l«en mhlftl tll<> Ikory Mitl ^nimiil 
IfuOurdrj iticittuto ni Tiimpiilott'. owl the faiios under the linjiniial D.drj 
lisiiK.'t, .md tl o fnne Hfccdinp ‘tjotion. 

Tilt* ptvtibh* ofrort o! Jh* v tide-, on oi'rifil'nrnl ri*<-tarfU dot* not «f*)n 
to hn\o tiio'i projinrU tuumhltd or nlnn the rule-., 'sere framid. for 

thoir re'‘tils tin*. I*»*< n tin < •* il>li*lm>**nt of 1)* partmi'nlH m Afritnlture in the 
vnnoii. f’rotinii'.. tutireU indrimmlrnt ot one .tnotlor nnd of tho centrol 
dopttttiioiit. nnd v.ith no tumi*imi for ptomotipp r>wj.i*rfttim», iiimh )«*• m- 
orrhnnttoii An .Idttsort tVmneil sti-h n*. that monfiotnvl fn tl'C niwr.tr io 
Qnt'tion 1, lihonhl he tihio to do (.oniethinp toti.irds ipiiirmins the j»rt***”it 
pOftfnm h> fnr*h<*ririK rtwip* rntiosi nnd roorJinntinn rliioiipit tho •rviwl 
Aimcnlturnl Ih parttnoilt.' of lh« tonntry. 

Tilt wiond n'.«tinrs of the Bonwl <if Aniciiltnre, the Conforoiicf of 
<’• ooiiit* mid flit t' rin1of*i».»t. Mjfoto/i»is and r.otomnkipW i ro'p' t tit oU , 
jirottdid thn ot.K In* an* hj nhic*. *<w*nt»f.c offiror* in th* anrions AEtitul- 
ttirnl Dorat’liio'nl' etmid mo*t lospMhcr and iliiieo*-t FnhjMi* of common in- 
ti ron. 

Tho Conlorr'ico nf t’htn.i''t-. and llaetorioloj'iHt*. lm« mrt met tiino 1P21, 
for owinc to i-etrew hment in Pro*, loros, inonph innnoy Im** not boon &%.uhh)o 
to pay the trnvi llinjl allov nneot of tt snflidcnl r.nmW of offrori to form n 
ropri 'cnfMtro jjathoritiR. 

Tl.o mlv.d of th‘*o nmtiiiRs woold ho hoiitficiai, for they a-'-nt in the 
frro inlitrlmnpi of ido-i* nraii}; the ofliotrs abo nttond, and tleishy fnrthir 
cflricnc} and co-op* mtlfin. 

Tlio Contral tint t rninent nlrttdy supplement*) tho aelitiiii* of flso Iiocol 
■Corornmont* fij the wo*l. done »n tho institution*, at pro-tnt imiler its con- 
trol iisTni'l.v Piisa. Mu1.t«s.'ir, Jlrtiyiloro end tl.c Coii'ihntoro Cano Bnediue 
Station, it nmj liirlhtr «"*'fitlb c'ttend its optmtimis bj promoting rosc-arch 
in the i*whirclK”i.«i3litin«l under Qn**tion 1 lb), of tvhirli that on 
phy iolOfO in piirtlcuUr »* urp*ntlj rrqnirrd. 

Qiistios 10. — rrt!Tilt*lt’!> —In, and !*•> Tho amount of ocpcriinontal work 
on innnntinc has bi*<ii tar too limit* d. Thi. hn-. tv’on duo to insulficicncs of 
f.tciiilirs and ot ttaff fo' the plnnrintt and carrsinp out of ospirimints on a 
hold sf ah*. Imiirtn {•*!, h* at ior yi* Mine t ariotio* of t top* are hoinp inirodui csi 
ciorj >oar, innljinp gn.itor and greater domamU on the supply 01 plant food 
in tho'iioil. Non lli*- inasimwm hencfit tniimit Ik* dorit**d Irom an hoprotod 
t„nt'iy if a snflitunt amoout of nvailaWo nutrimts is not supplied to tho 
plant®; mortovor largo tracts of land in various parts of the co'intxy nro 
Lnoan to be defielcnt in phosphatt*. Dffititnry in mttogon is jiorhopa 
c\pn ntoio marked, riirthor ovperinicnts thtreforo ii*ed to he carried ont 
on .a much bigger rt.alo than hfi** liren done before, particularly in connection 
with tlio ntilisnliou of the natunal phosphate ri-rnireos of the country, and 
the iir,ictu.ahnity ol iiiepo.ising th** nitrogu) tujiply of the soil by incrc.isiDB 
the area foan wifli Jogumimms imps and green inoniirisi. ' 
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Oral Evidonco. 

A.2540. The Chairman ; Mr. 'Wnlton, you nre Tnipotinl Ap;ricuUurfll Bac- 
toriologisiP — Yoij. 

A,2547, We have your note of cridcnco. Do you iriali to add an} thin;; ta 
Aihat you have uriltoiiP—Nothiiijr at all. 

A.254B. IJoiv about the ‘•ite at Piu.n %o far ns your work is concerned? — 
1 am, quite s.stisded with it tay-ell. I bare heett bore tor many years non 

A.i’34fl. I tliink you miplit give the Commission an account of your own 
fiainmg and past appointments? — icraduAtcd at first fiom Arinsltong 
Oollefip, NewcasUi*. Tlieu I went to Cambridge and studied mathomaties and 
.science and took tlie agricultiiinl diploma, after which I wont to leaim practi- 
mi woilc on a farm. I was appointed Supormtmerary Dnctoriologist in Oeto- 
her 1912. I was asrny nt the War for about 4 years; I eainc back ns Assistant 
Bnctetiologlst and was ptoiuotcd to niy present appointment in April last 
year. 

A.2j50. Do you wish to s,sy anjUmtg more than you have written in your 
note as to the intcrnnl administration ol Pusn ? — ^Jfo* 

A.2.'j5l, t tlihik you iiave lieaid what the previous witnesses have said tii 
Iho ninUoi of team work to deni with partieulnr problems. Do you agree witli 
them? — ^At present there is no obstaele wdiatover. We nre nil pcrfectlj in 
harmony on these subjects. 

A.2^>52, Do yon pi'rsonnll.v come into contact with the Provinces at all'' — 
Vet.v little, Tlicie are no other Bacteiiologists in the Indian Agriciiltnial 
Service. 

A.2i>S3. Is iiot that a reason why you should come into tli^'er contact 
witli the Prosiutosp — T cottld onlj come in contact with the Chemists. I 
myself hove been busy getting things in my own section into sl)ip>sbai>c 
order. I have been doing what f tan to get into touch with the Provniees. 
Ocensioually I am asked foi intoiiuattou and 1 nlwixj’' emiply it to tlm best 
of my power. 

A,2'!>>4, Do joii e\poct to do any tonring ? — A little this ye.nr. Last year 

went to Bangalore, where we base the Impel ial Daily Institute, and to 
Kwrnal, 1 also s\ent to CaUntla in toniieelion with sonie rcscmrti mi tlm 
disease of pan, 

A.Si'i’i. Js most of your work of n geiieiat nature, btich as would apply 
to'llie whole ol India?— Yes, 1 think it is. 

^ A,2'>5fi_. Although, jutt told the Co!nmissic))i, you do liavo lo deal 

with special problem-, coming from pnrtiiular localities? — ^TJiere nre spetin! 
piublvms, but, fiom what 1 know' about them in the Provinces, 'some of them 
arc much alike. 

A, 2557. Are you in touch at all with the Imperial Dairy Export, so fai as 
dairy bartoiiologj' is coiicorned ?— Yes, 1 hod to go down lo see him .and I 
gave lectuiU' to the batch ol htudenis which rcteiilly passed out; tliote w.is 
nobody else to give the neccssaiy instruction. 

A.2om. Are jou expecting niiy nioie couivcs?— There is a hatch nt pioseiit 
oiigngetl, and T shall bo consulting the Imperial Doirv Expeit about tlm 
lectures. 

A.253'). How many students lire tlicio in the present hatch?— When I was 
at Eariial 1 saw 7 ; I do not know how many renllv there nro, os some of them 
wore awsay at that time, 

A.25C0. Are they coming here?— No, 7 should have to go to Bniigaloro; I 
did that the first year. ’ 

. A,2501, Wlint about the calibre of the nioii that you Jiail in tlio Inst batch? 
—I was witli thorn for a short time, and J waa quite faroniabiv impressed 
with the iiinionty of them. 
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.\.'21i6‘2 AVIiiit IS the scope of tho biictcnological lounsc that you hatq 
Risen'’ — I Rnve them n Jittlc iiistinrtion in genet nl bnotcriologj'j hut 1 gave 
!>perinl attention to tho iiiothods of produotion oi clean milk. 

A 260<). Whore does join noth end and the Mork of tho Slycologisl begin 
nitb legnid to soil fungi >' — Soil fungi is .1 thing on nliich nothing has been 
done, It lb one of tho biibjccts J have niontioiied requiting reaenreh. 

A 25(54 Unl to nhirh section nonld it nntuinlly belong? — That 1 can 
hnrdlj snj 

A 25(a‘> I thought theru might be itii accepted classification. Do you jotir- 
heU SCO ahead of you a gre.it deni of work® — 1 can see enough to keep me 11011 
occupied for the lost of mj sen ice. and two or tliico men after mo. 

A 2jOG. How do you deride wbieh problem to tackle fust? — 1 linvo inhen- 
led n good iiitiiij , lit present 1 lime got siiDlcicnl to keep mo going. The 
nitrogen iirobicm of tho soils is one to which I hare giicti bpccinl attention; 
theie was n icromiiicndntioii to th.il clFcct passed by tho Board of Agriculture 
some a nr (3 icarb .igo. 

A.25157 Are joii iti touch with the rest of the woild, so fni ns that iroik 
IS loncoiiied? — Through publientions. 

.\.2jbS. Piibhenttans only®— Yes. Of couisc theie is not, prob.ililj*, aiij- 
bodj* irith irhom 1 can get into touch in India; some Proriiiccs hnvo done n 
little work on that subject hut iiot niuili. 

A.2oG9. T hco that jou baldly ndiocnte that the Central QoTeriiincnt shoiihl 
ilnniire tho Advisory Council irhtch yon fiiiggcsf P — So long as the finance is 
found, 1 do not mind who tloes it. 

We find n good many people accoimnoilntiiig in that respect; J will not 
ptess JOU on the point. 

A.S570, Sii (imga lUim ; Can jou tell ns eoinothing iihoul niinfjiiig Imc- 
tciinp — 1 could hordh do it at this stage; T wn c\plnin the subject to you 
in mj liiboratorj. 

A.2571. That is tho thing I want to know boiiictliing about. Tho long list 
of otlici subjects that jou hnvo giicn has not heon investigated for want of 
funds P— I have nioutinnod the subjects ns culling for resenieli. 

A. 3572. Sh Thomas Middhtoii : Yon point out that there is no work being 
done on soil fungi or soil protoroologyp— Xone that I nm aware of. 

A. 3573. You have had no «ip|)ortitnitie>. of working on soil protozoa? — 1 
do not touch that subject. 

A.2574. Do you touch soil fungi nt nil'’ — J lenlly hmo not been able to 
deni with them at all. 

A 2575. I’lisn lins sinutimi, I think, for the appointment of « Bio-fhcmist, 
hut tli.it is in nnothci section? — ^Yes, in anothci section. 

A.U57C. Do>'oii, m youi own ivoik, feel the need for njlnnt I’hjsiotogistP 
— It would he of very grcit advantage and help to me in mj work, 

A.2577. If JOU Imd o Want Physiologist working beside joii? — If tlicio 
wcio a Plant i’lijsiologist in this Instiinte. 

A.2578. What previous esiierienco linio tho students nt the Dairj Insti- 
title had? — 1 leallj- do not know aliout tliot. J onlj' went down to give them 
the niinimnin ol instriietion in dnirj hot teriologj-, to qimlifj them for the 
diplonin. 

A.2571). Hme nny of them heon tbiough an ngriciilturnl college® — I do 
not think any of them lime licon thioiigh nn agricultural college. 

A.25S0 The lourse in b.itteriologj consists of lessons on clean milk pro- 
duction® — I taught them it little about the rijicning of cream and so oil, 
imt it was clean luilk production that T laid spiwial sticss upon. 

.\..25S1. 2’io/es'Oi Ganyvhr ; In this list of rcbcnrchos that you base giroii, 
JOU point out; “Tho causes uiidcrljing sttscoptibilitj and iminnnitj’ to 
disease in plants me tiiiknoiin. Theie is urgent need of workeis both on this 
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Jwoblem nnd on tlioso coniiociod nith plant imtiition.” On this paiticular 
Item of lesenich, ni'o you in collnliomtion nill> the mycoloKicnl sectionP — 
’There is nothinc clone on it; tliis js a subject nliicli T bnvo mentioned to bo 
'taken up. 1 collaborate nifli the Tntperial Mycologist; I see him every day 
and \vc generally have some little disoussion together, 

A.2382. Is it due to Kude of htnilP — The whole thing reduces itself tlonn 
to the lack of stnif. 

A.2.IS3. And you eonsidor it is a \cry impoilnnt point. IVtth icgard to 
the next item, the inlluoneo of iriigntjon nater on the biological pioecss.es, 
this also could not ho undertaken? — ^Tt was n matter put foin.iid many ycais 
ngo, but there has never been any btafl to cany out the work. 

A.258i. Are you in touch nith any cxpoiiinont irrigation stations uhero 
they nro carrying on an iiivestig.ition of that sorts’ — I only see the publications. 
■Wlien J go Homo on lonit', I go nnd liavo a look round. 

A.25S5. With regard to the rotting of fibre, nro jou in touch with Mr. 
Pinlow^ — Ho has got one or two assistants who are trained in bnctcriologj’ 
and vho have been doing the work, but they nro not enough. 

, A.25SC. In your department, Ihero arc not enough norkera to carry on 

those items of resenrcli that you have mentioned? — ^Tliero nro far more sub- 
jects for research than •workers able to carry on research. 

A.2.)ST. Tile provincial departments have no Soil Biologists?— ^They had 
one in htadras, but that post ■was alioiishcd. I am in the same position here. 
In 1020 theio was an Imperial Bacteiwlogkt and 2 A.'sist.nit Bnetoriologisls ; 
they wero momherb of the Indian Agiicuilural Service. Tlioso 3 posts ucto 
all filled up. I wtts one of the Assistant Baolcnologisto ; the other man died 
nnd his post uns abolished by the Inchcape Committee. When 5£r. llutcUin- 
son retired, J snccecdcd him. * 

A.2S33, And yet, fiom the agricultural icsoareli point of view, boil biology 
is a main necessity?— -It is n fuiulnmcntal nercssity. 

A.2539. Aio you aware that lately Iho Tnclinn Tea Association has appoint- 
ed a Soil Biologist? — 1 have heard that they have appointed one. 

A.2590. Are you in touch witli him? — ^My attention has been drawn ‘to the 
fact that Ihoy have appointed one. 

A.2d9l. Ho is tackling vorj' important problems on nitrogen: it would bo 
<voiy useful if you wore in touch with him. With regard to ocincntion, you 
say that the qualifications ol the applicants for the course nro far too low 
to justify their admission. Do you inc.iii to imply tliat in our Univoisities 
ihero is no scope for the study of biology? WImt are tho prospects for the 
students talving this courso? — I havo said that there nie no posts for tho 
students. As a matter of fact, all tho stndenta that havo gono through tho 
cotiTbo nro oiow employed, and thougli they have got posts, there nro no 
Aofinite pro«i>ccts of any posts, 

A.2502, Yon havo got a Dairy 32xport? — ^ye>, 

A.2!)dd. He is in touch with you? — Yes. 

A.2394. Constantly in touch with you?— Yes, 

A.2505. You go there for tho teaching work?— I Imvo hcwi Uiero to t<«ich. 

A.2i96, TJicy appoint you. to tench the eoiirsoF — ^Tiiat was for lUo first 
Ibatch, nnd it was an emergonoy arrangement; hut if those couiscb go on, wo 
W’ill havo to put the haclonological coitrso on a permanent basis. 

A.2597, At the piesoiit time, you have no posl-gradiialo students in your 
dopartniont? — I havo ono. 

A.2598. Docs ho come from tho servico, or is ho an indepondoiit student? — 
Ho has como Iicto os a private student. 

A.259D. Wlint problem is ho tackling?— Ho canio knowing nothing about 
soil bnctoriology. ‘I’liat is tho Iroublo with all tho stuilonts in this section; 
.every ono si ho comes, nnleis T get ono who has been an assistant to an Agri- 
•cultUral Glicinisi/ in ono of the Piovim>os or ono svho bus taken n tourso in 

Mr, J. n.AVnllon. ’ 



290 


Agrioultmnl Clicmistij, comes knowing nbsolutoly nothing about qunutita* 
tiro analysis ns used in ngriouUm'al chemistry, and ho hos to loam it. 

A.2600. Is There continuity of icscarch in your departinontP ‘When you 
get hold of a problem, you see it through? — carry it on as far as I can. 

A 2601. 'Would you lilio to seo this Institute dcrcloped into on Imperial 
College of Agricultuie® — I have never considered that matter, 

(Tlio witness \iithdrow.) 

The Commission, fool, oral eudfnee 0 / Meem. J. Henry, 0. 0, Allim and 
Oanga Vuhnu on ihe ISlh and JSth January 19!7, for xohieh see Tolvme 
of Lx idenee for J}ihai and Oritea. 
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The Imperial Agricultural Department (Pusa) Association, Pusa. 

Replies to the Questionnaire. 

Introduetion.~~The Traperinl Agricultural Bopartment (Pusa) Association 
oamo into exisicnco in June 192o. It represents soiontilio Assistants of Class 
II and subordinate sotrices, floldmen, setters, artists^ and ibo ministerial stnif 
of the Institnte. It lias beon formed vdtb the object of (1) promoting co- 
oporation and unity amongst its morabers, (2) securing by joint action an 
improvement in tho amenities of sorvico, (3) discussing questions affecting 
tbe common interests of the members and deal with them, (4) ascertaining and 
formulating the views of its members on all matters concerning which it is 
deemed expedient to communiente its views to proper anthorities or to OoV' 
emmont. Its members come from various Provinces in India, 

Tho Association believes tbab as in India 71 per cent of the population 
deponds for subsistence upon agriculture aud its allied industries the improve- 
ment of agriculture and lural conditions should continue to rocoivo paramount 
consideration at the hands of the Governments in India. If wo but cast u 
glance at the ngricnltural backwardness of this countiy as revealed in its 
figures of yield of various crops per acre, we realise at once what a tremen- 
dous leeway has to bo made boforo we can come into lino with other agri- 
cultural countries of tho world. The average yield of ginned cotton in India 
per acre is only 98 lbs. whereat in tho United States of America, it is 160 lbs. 
In tho case of wheat, the average yield in India is hardly 10 maunds per acre 
whereas in Great Biitain it is 31 bushels (24 maunds) and in Oanada and 
Australia even higher yields are reported. Tho yield of rice which is a staple 
food crop of a largo proportion of population is 1,200 lbs. per aero in India 
whereas in Spain, Italy and Japan tho yield is 2,000 lbs. per acre and oven 
Tho yield of sugarcane in Noi'thorn India is hardly over 10 tons of cane per 
aero whorcas in Java, it is 432 tons and in Hawaii 46'6 tons. 

These examples will sulGto to show that ogricultuniUy we nro not producing 
.as mnch as wo should and 'even admitting that on account of differences in 
local conditions of soil and climate we may not be able to reach tho higher 
standpd prevalent in other countries, it nt least gives ns confidence that if 
well-directed and sustained efforts are made with a view to bring about u 
really better state of things those efforts shall not bo in vain. Besides, India 
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is now cominf; more and moro in close contnct with other countries of tho 
world. Steamship communication and railway facilities have opened the door 
for India’s pioduce to be placed in foieign markets at the competitive rates 
which now prevail in tho world; wo must therefore raise onr produce at such 
an economic figure that wo may not only ho ahle to compete but also to secure 
a pood margin of profit for oui cultivators. If we do not increase our pro- 
duction and at the same time lower our costs per unit, tho Association is 
afraid that in some of those commodities in which India has to compete with 
foreign countries in tho export markets, uo shall not only lose our hold with 
disastrous oonsoqiiontes to our agricultural community but also our domestic 
markets may be iniaded by foreign producers as they have done in tho case 
of sugar. 

In these days of keen competition not to advance is to fall behind and 
consequently earnest efforts should continue to ho made to ascertain by 
rcseaich, experiment and in other ways whether the existing condition of 
agriculture and ruial economy cannot he improved. 

■ Questiox 1 — ^BFsrAncn.— (a) Tlie Association holds that the Government of 
India should only cxoiciso very limited powers of intorvontion in those de- 
partments which are Transferred snhjccts in tlio Provinces. The Central Gur- 
cininciit should however arrange to bring about gieater co-ordination, This 
is more necessary because there are crops which are common to more Provinces 
than ono,such as rice, wheat, tobacco, sugarcane, cotton, and a Cimtrnl Gov- 
ernment with its staff can biing the knowledge of tho crop acquiicd in dijfor- 
ent Provinces to tho notice of individual Province and giv'o the requisite 
help when a particular Province is either deficient in staff or other facilities 
foi jcsearch woik on that subject. It will ho also economical, ns otherwise 
each Province will have to maintain a separate well paid staff and much 
unnecessary overlapping of work would result. 

Further, there are certain fundamental problems such ns determination of 
water requirements of crops, determination of soil temperatures, soil gases and 
available phosphoric acid in soils; problems in soil and dairy bacteriology and 
animal nutrition; maiiurial problems such ns tho economic utilisation of green 
mnnnics and natural phosphates which are not likely to be taken up by tho 
Piovinces either because piohloms of a more pressing natnro likely to give 
icsults of direct application in tho near future nro crying aloud for investi- 
gation or because the Piovinces have not got tho newssnry funds to provide 
tho requisite staff and the laboratory and other facilities, 

■With the grovrth and development of tho work of tlie department along 
roseaich and regulatory lines, it is highly essential that dafiiiito provision ho 
made for the closer co-ordinntion of these activities through a contial agency. 
Only in this way can tho most efloctive results be obt-iincd. Every effort 
should also ho made to bring about a further correlation of the research and 
regulatory activities with those of the appropriate provincial agencies. Tho 
department has no adequate '^achinory 'at this tirae for attaining this object. 
Tho Association therefore thinlm that a Central Advisory Council^ composed of 
the ropresoiitativcs of tho various Departments of Apiculture in India, lo- 
presontalives of the Irrigation, Education and Veterinary Departments and 
also lojpicsentativcs from tho agricultural classes should form tho nucleus. 
Commercial and industrial interests should also be represented on this Coun- 
cil. Tins Advisory Council should form different suh-comimttces with different 
duties to dischaigo, such ns agricultural science, agriciiltuial economics, ngn- 
cultural education iiiid propaganda on tho same lines as tho Indian Central 
Cotton Committee. 

This Council should have a 'fund of its own, built up gradually cither bj- 
diioct grants of money from tho Cential revenues or by a small cess on the 
agricultural products which ore exported or by both. Tliis Doveloiimcnt Frad 
should bo expended for purposes of Agricnltuial Eesearch, Education, Bo- 
soaich Scholarships and Travelling Fellowships. The Provinces accoiding to 
their needs ns in the case of cotton research, may have an adequate share. 
All tlio schemes dia^in up Ly the Council should bo submitted to tho Standing 
Finance Committee and scrutinised by them, tho final sanction resting with 
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tho Gorernincnt of Indin. TIic iden underlying this scheme is that more fre- 
quent contact will bring all the deportments into closer affinity and a sort 
of brotliorhood srill bo established between tho w'orkers of tho various depart- 
ments. This sense of sympathy and comradeship is in tho opinion of this 
Association the foundation on which snccossfnl organisation should rest. 
Por further co-ordination, tho Association would like to omphasiso that early 
efforts should bo made to revive the sectional confcronccs which only four 
years ago woro abandoned. These coiifcronres provide a meeting gionnd for 
all tho research workers and by the ovebango of thoughts and ideas consider- 
ably stimulate research spirit. It would be worth while to suggest that tho 
sitting of the‘Q conferences should ho held immediately after the session of 
tho Indian Sctenco Congress and if possible at tlio_ pl.xco whore that Congress 
has met. Tho reason for emphasising the point is obvious. The opportuni- 
ties thus afforded will uidon the outlook of tho roscaich workers of tho Agii- 
oulturnl IJejiartments by their coming in contact with leaders of thought and 
culture in the domain of science in India. In other countries iheso oppor- 
tunities aro afforded by the various associations which do not ovist in India. 
Theso meetings both in their official and social aspects have considerably 
contributed to the piomotion of research and h.ave thorofoio been oiganiscd 
year after year, but unfortunately in India this aspect of the oigaiiisation 
of research has not boon properly appieciatcd. 

Tho Associatten urges that tho oiganisation of theso section.il meetings 
should ho, taken up by the Conti al Advisory Council. 

PuhViratlons . — ^Tho delay in publication of tho results obtained by re- 
search uorkers in the vaiions Departments of Agricnlturo in India hampers 
to a groat extent tho progress of research, Purtlier, before accepting tho 
results for publication, tho Association thinks it proper that they should first 
ho examined by a Board of Editois — a body under the Central Adsisory Coun- 
cil and appointed by them. In the caso of various journals in England .and 
America tho Editorial Board consists of persons from all parts of tho world 
svho aro pro-oinincnt authorities on tho subjects tho joninnl deals witli. The 
advantage of this system over the existing one in India J& that piopcr 
scrutiny and valuation of tho p.apois is made, suggestions for iinpiovcment 
fioni authorities aro forthcoming and these substantially improve the quality 
of < tho work published. 

DiliTurj/.— The Pusa Library wliich is tho host of its kind in India leaves 
ample room for improvement, lf>it is made as ooinpi ohonsivc ns possible, 
the needs of tho Provinces can veiy well be served by this Central Library. 
Tho cataloguing system should bo more olaborato so as to enable research 
workers to find out tho loforonCes at one place in tho card cabinet svJthout 
linving to search out amongst the papers in the cupboards. The systom of 
cataloguing ns lias been resorted to by tho United States Department of 
Agriculture for their own use as woll ns lor the States should also bo attempted 
hero so ns to enable tho research workers of tho various departments to ho in 
touch with the pi ogress of knowledge. 

Post-Oradwte Ttaining . — Assuming that the Pusa Institute will bo con-, 
verted into a temple of research and higher training an improvement in the 
pobt-gradnato training imparted hero is. c.illed for. Under the present condi- 
tions tho students coming hoio for training have no other attiactions than 
tiaining in lesearch ns the Government do nob promise or guarantee appoinl- 
inciitb. If ill addition to this inducement, another attraction on tho follow- 
ing lines bo introduced, the Associ.ation thinks that tho popularity of this In- 
stitute will be greatly onhnneed and men of tho right type and calibre will be 
forthcoming. This Institnto should bo affiliated to somo of tho loading Indian 
Universities to enable theso scholars to obtain a degree of Ph.D. or D.Sc. on 
the merit of a thb.sis after compleiion of 2 years' research work. Provision 
should also be made to send some of tho selected students to foreign coun- 
tries for addirional training and evpericnco. 

Peei'vifmeiit . — Tho number of recruits will thus largely depend upon the 
number of scholars available in this Institute. The recommendations of tho 
Lee Coinmitoion which aie being .icted upon by the Govornment in so far as 
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tho policj of recruitment in Tndin is concerned niil lend to tlio appointnibiit 
of n IniRO ntimbei of Indians to the Superior Ap icultiirol Services. Assum- 
inn that the students uho hnvc nndcigono post-giadunte training at Pusa 
trill offer an extensive field for choice of candidates, the Association considers 
thit tho case of subordinate services should also receive consideration. The 
Association thorefoie recommends that a fair pioportion of tho appointments 
in the highoi seivice should also be raado fiom deserving candidates from the 
lower group. Such promotions mil make the department more efficient by 
attracting capable men and utilising their extensive ei^erience. As a rule 
the highest position in services should rather be earned gradually than attaiu> 
ud at once as in other countries except in special cases. On their promotion 
they may be sent abioad if necessary. 

AoricuUwal Oiganher’s Seivirtt . — The Association is of opinion that 
paucity of knowledge logarding the indigenous theory, traditional methods 
and the existing conditions of agricnltuie and its problems is a great set- 
back to any kind of progress. Tho agricultural classes aro generally illiterate 
nnd meet ivith problems, tho existence or importanco of which they are unable 
to recognibo but leal progiess depends on their solution. Until therefore a 
systematic suiicy of their problems is made for them, the amount of labour 
and money spent on nnsystemntised research will not do much good to the 
country. 

In order to fulfil this object an Agiicultural Organiser’s Service may he 
instituted. These oflioeis will be iiieit of the same Proi'ince in which they 
serve and along with this work should he charged with propaganda and actual 
field demonstrations on the ciiltirntor’s lands. These men will report quar- 
terly to thoii icspoctivc Heads of deportments who after allocating the vari- 
ous problems to various officers for solution will report to the Central Advisory 
Council who will take all necessary steps for the solution of tho remaining 
problems which the Province could not undertake cither for want of ofBcicnt 
men or for other facilities such as ftmds or laboratory provision. If in this 
way a eystomatic suney is made of the problems a system of research will he 
hmlt up on a moie satisfactory basis. 

(6) Field and Zahoraiorv Faeilifies . — The Inhoratoiies at present in exis- 
tence have ample atcommodation and aio efficiently equipped. But if we 
compare the output of tho Botlianisted Bxiicriment Station with tho work 
tuinod out at Fnsa wo suffer in comiiniison. The reason for this is eithei 
want of sidlled workeis, or deficient orgonisation. 

Slight altciations or modifications in the lahollitory equipment and field 
arrangements ns may be necessary according ns new investigations aro takon 
up, can bvi catriod out at no great expense. 

SI tiled worl.eti — The Association is inclined to think that the right type 
of men has been wanting in tho depaitmcnt. If ono glances at the past 
history of tins department, it will he found that research has been taken up 
in a very unsystematic way. In all lescarch on crop production, ciop nutri- 
tion, etc., soil plays the most important part, climate having its own shaio 
to contribute. But unfortunately soil survey has been ignoicd nnd .still 
hangs large bcfoie the ie«enirh workeis. 

Other inohlems such a-> those of plant physiology, plant pathology which 
are dealt with under (c) have also not been taken up either for want of 
skilled workeis or for financial reasons. 

Handicaps.— {!) Siandaidisaitoa of methods . — An extensive seiies- of 
analyses has been corried out by the Central .as well ns Provincial Agricultural 
Departments on soils, inanmcs. food and feeding stuffs, etc., hut citlici for 
lack of co-ordination due to deficient oignnisation or foi want of skilled 
workers, tho analyses have not yet been coirected nnd standardised. Stan- 
dardisation of motliods is of gieat value to research workers inasmuch as 
it helps to find out the accuracy of the results obtained by them through com- 
parison and save a great deal of pielimiiiaiy spade woik, ^ 

(21 J^c7. of Unoviledne of euUiiafot's problems . — Tho lack of knowledge of 
the various problems confionted by tho agiicuhurists in tlie course of their 
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actual field Tvork is also an impediment to tlie systematic investigation on 
scientific lines. Agricultural experts who are recinited from abroad nio some- 
times inclined to transplant the methods obtaining in theii country without 
modifying them according to the local conditions. The improvement aitempt- 
ed hitherto in cattle-breeding by mossing the country cows with imported 
bulls is an instance in point. In the case ot agricultural _ implements too, 
foreign implements wliicli me roiisti acted to suit the conditions of their soil, 
etc,, used to bo recommended in early day, for nso in India without making 
adequate allowance for the financial limits of the agiicultnral classes and also 
the practicability of their u&o in the fields. To give on example : the Inver- 
sion Plough was introduced in the Central Provinces and was found too heavy 
for a pair of bulloclcs. This plough was subsequently modified and can now 
be had at about half the original cost while it has boon equally scivicoablc. 

(5) The language diHiculty. — ^Tho language difliculty in the case of Euro- 
pean experts and the official position of the experts furnish another set of 
handicaps. The experts cannot veiy often get into close touch with culti- 
vators to study the actual practice of agiicultiue for the improvoinont of 
which they nio primarily intended and have not infrequently to depend upon 
flieii subordinates for collecting fiist hand information. 

(4) Touring /ocilitiea.-^Touring facilities should be nioie extensively given. 
The rtudy of local conditions relating to a particular problem undertaken by 
an Assistant mokes this all the more necessary. 

(. 1 ) TjitrL of industrial jaetliUes for tnrcsttgafion. — Thcie me certain in- 
vestigations which are undertaken in the laboratory and which on account ot 
their economic value can he expanded coiunioicially. The lack of facilities 
for this kind of investigation further leaves the research worker nt a stage 
where 110 other commercial countiy would allow him to stop 

(6) Laet of cowiadesliip in the lahomtor}/. — The existing distinction be- 
tween the Imperial, Provincial and Subordinate Services tends to produce a 
Imnuful effect on the working of the dopaitmonts. Tho marked differonco 
in pay, prospects and status ol these services constituted and officered ns they 
are at present, requires to some extent a rondjustment ns these differences 
would ordinarily create nii artifidnl sense of suporioiity in tho members of 
the higher brandies and thereby vciy often prevent the feeling of comrade- 
ship bmoiigst scientific workois which is highly desirable hut which is under 
existing differences hardly ntiainahlc. 

(c) The Association is of opinion that adequate attention can be usefully 
directed to tho following lines of research: — (1) soil survey of typical tracts, 
(2) utilisation of natural phosphates, sudi as Bihar apatites and Trichinopoly 
nodules and hones lor manurial purpose, (3) value of difforcut natural and 
artificial manures in different types of soil, (4) food value of grains, pulses, 
vogotahles, fruite for human nutrition, investigation into deficionoy discaseB, 
(5> standardisation of analytical methods of soil and manurial studies, 
(6) problems in soil and dqiry bacteriolo{5''i (7) manufacture of manures and 
milk products, such ns, casein, milk powxloi, and other ngrioulturnl products, 
c.ff., egg powder, (8) rcclnranlion of acid and alkali soils, (0) problems in 
soil physics, (10) problems in plant physiology; plant pathology; seed testing, 
(11) statistical studies of crop and weather for forecasting purposes in different 
Provinces, (12) dry farming conditions, (13) agricultural technology and 
chemical engineering, (14) horticulture and fruit preservation. 

Question 2.— AcnicutTuiiAi, Eiuication. — ( i) The Absocintion as it is con-* 
stitnted of members representing all tho Provinces in India is in a position 
to say that tho institutions for imparting agrionlturnl education are com- 
paratively few and the number of teachers also proportionately small. There 
IS one agricultural college in each of all tho Provinces except' Bengal, Bihar, 
and Assam ond that is sufficient for tho purpose that these colleges are serving 
nt picsont. 

There is only one institute, L-m.| the Pusa Agricultural Bcsearch Institute 
which admits students for post-gi'nduatc studies. In tho colleges os well ns , 
tho^Pusa Agricultural Besenrch Institute tho supply of teacheis is sufficient. 
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(it) In over}' Froviiico in India there is loom for oictensiou of teaching faci- 
lities for ngricultnro in schools as opposed to agricultural colleges hut agri- 
cultural education of tho right ty]>o in accordance with the icquiromonts of 
the agiicultuial classes and with reference to particular local conditions should 
ho imparted. 

(lit) Teachers if draun from the agricultural classes or from those who 
have gono through an agricultural course nill ho hotter ahle to impart edu- 
cation to their pupih according their needs, with which they are already 
•com orsant. 

(ir) For reasons slated in (li) ahore, the attendance oven in existing 
primal j scliools is far from satisfactory. Primary education should bo free. 
Agricultural classes can haidly afford to pay tho school fees for tho education 
of their child] on. For groun up children of an ago aboro 10, arrangements 
.iltould he made to impart instruction in tho slack season. At this ago they 
are useful in day time on their father’s lands and they cannot attend day 
schools, in tho busy season. First, education should he given on tho lines of 
elomentaiy reading, writing and arithmetic, and then a geneial training in 
agricultural methods and operations supplemented by facilities for rocalional 
training iii neaving, spinning, carpentry, smithy, and clay-modelling. Tho 
product of their labour should ho sold and a poition of tho profit givoii 
to tho boys. Training in agricultuio should bo made attractive by teaching 
tho hoys hou to solyo tiio agricultural problems of the locality. This will make 
them useful on thoir own lands and induce them to apply improved methods of 
ogricnltural operations. Education of such practical nnturo in tho opinion 
of tho Association is very likely to stiiiiulato a demand for instruction in 
mini areas. Tho altondanco at agricultural colleges is so far as we know 
sufficient. 

(v) Under tho O'cisling conditions hoys take up a study of agriculture for 
the purpose of employment in Government service or elsewhere. As the agri- 
culturists cannot now maintain themselves on the profits accruing from thoir 
lands, they expect earning money outside, for which they send their hoys to 
schools. 

(v>) 111 places where tlioro are stipends for hoys of agricultural classes, 
agiiculturist’s sons attend schools; othezwiso their number is very small 

(vii) Modifications in existing courses of study in schools aro earnestly 
needed. They havo been outlined above in (iv). In the ngiicultural colleges 
that are affiliated to the Universities, changes in the course of studies are 
taking place owing to tho pressure of public opinion. 

(viii) Frovision for teaching nature study, is needed for proper education. 
Plots given to hoyS should ho ran on un economic bnsi<i, so that boys may 
learn that their labour is paying, which will create confidence in them; with- 
out such arraiigomcnts practical training will be incomplete. On the farm 
plots attached to the schools large spale operations should hd tau^t and how 
they may bo made paying. 

(<x) A great majority of boys who have studied agriculture in agricultural 
•colleges arc in service under Government or elsewhere and very few of them 
hare taken to fanning on tlieir own account. Lack of capital and fragmen- 
tation of holdings contribute not a litflo towaids ahsenco of independent farm- 
ing. A connecting link hotwcon tho collegiate education and actual farming 
^ is lequircd to give that confidence with which one can undertake farming as 
' a business. 

(x) Please refer to answers {iv) and (viii) ohove. Agiicnlturo con bo made 
.ittrnotive to middle class youtlis provided some capital and decent sized 
blocks of land in a convoniont place oro made nvailablo. Capital may he 
supplied by co-oporativo credit societies on long-term loans at a low rate of 
intorcst. Cnltivntiou of small holdings if conducted on a co-operatiro basis, 
the produce being distributed to tho owners according to tho area owned by 
them and tho fertility Of Ihoir lands will probably assist in this direction. 

They should have a training in subsidiary industrios too, such as poultiy- 
ketping, dairying, scricuUuro, weaving, etc.; to vvhieh they may turn seri- 
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otJsly in slack seasons and at other times they may arrange to carry them 
on srith occasional supervision. 

(a'l'i) Agricultural classes aie generally engaged in the fields at day time. 
Night schools and schools for limited periods in the off-sc.sson will therefore 
he required for their instruction. Tlio Agricultmal Organiser’s Service .re- 
feircd te in ansu’or to Question 1 will be conversant with the problems and 
difficulties of the agricultural classes. Solutions of these should bo explained 
in these scliools and demonstration given on model farms _ referred to in 
Question 1. Practical instruction of this typo, the Association thinks, will 
be popular among adults in rural tracts. 

(xiii) Suggestions for hotter educational facilities in rural aieas Imve 
already boon outlined above. Their administration should bo vested in the 
Union Board or the panchayat supplemented by the supervision of the Educa- 
tion and Agricultural Deportments. 

The financial help bhonld be partly rendered by the Local Board and partly 
by the local landlords whoso tenants will bo receiving instruction in these 
schools. Edneation should bo free ; but a portion of the profits accruing from 
school plots and school fat ms should go to the scliool fund; and the same 
principle should apply to subsidiary industries, such as carpentry, spinning, 
we.aving, clay-modelling, etc., which W'ill be run by the school students. 

Besides answering the specific points in the Questionnaire, the Association 
would like to give its ideas as regards agricultural education in the following 
paragraphs : — 

Agrlcultvial Education, ns a whole can be divided into thieo classes; — 

' (1) elementary, (2) middle or high school, (.3) education in agri- 
cultural colleges including education for research. 

fl) Separate agricultural schools havo not proved and will not piove suc- 
cessful in all Cases, nor is there any clear necessity for those ns yet. As soon 
as the boys complete their elementary education, Undying nothing but verna- 
culars, mathematics and nature study, they should bo given the choice of 
taking agriculture and vocational training ns an optional subject with English 
or vernaculars and mathematics only, .^tcr the completion of their middle 
school examination only bright students of good moans, who will bo in a posi- 
tion to gb through their collego eductstion should bo poimittcd to take up 
elementary physics, chemistry and botany as additional Bubjocts, as a sub- 
stitute in port for general agriculture, t.c., they will have to devote a little 
less time to practical agriculture than their less brilliant follow students, who 
may either Ic.ave the schools or continue their education up to tho Alatricula- 
tion stand.ird with more devotion to practical ngricnlturo. This will necessi- 
tate a revision of tho syllabus for tho Matiiculation examination. Studi>nts 
,of such qualifications will he bettor practical farmers or managers of their own 
farms. It is from this sort of educated cultivators that ono can expect rapid 
adoption of modern methods of cultivation. It is they who will be able to 
understand tho'piinciplo of co-opeiation and foim co-opoiativc sale and pur- 
chase societies and agricultural discussion societies. They will bo in a posi- 
tion to make use of pamphlets or other advisory publications pertaining to 
agriculture or sanitation. 

(2) Eor trainino the students in higb schools it will bo ncoessai'y to main- 
tain a school farm for each school or ono farm for a number of schools if they 
happen to bo at one place. Tliero should bo at least one high school with a 
farm when a number of schools are situnted at ono place, so that those 
students who wisli to take agriculture might join that school. 

Tho size 'of the school farm should bo from 100 to 200 acres managed by 
the Agrieultutfal Department. In fact such farms will bo more useful than 
tho demonstration- farms boc.auso thej.o will bo often visited by tho p.aronts of 
the students. ' ' < 

To teach agriculture in high or middle schools teadicrs should be graduates 
of an agricultural college. They should bo controlled by the Education Do- 
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paitincMit TIicjo tonrhcib in cooMiItntion «itli the Snpciiiitonilcnt of fauns 
n ill jilnn out then scheinci for iirncticnl demonslrntions to the stuilcnts. 

|3) As is the pi notice at prc<oiit, tkcic siiould be n four yoaxs’ course after 
tlio Mntrieiiintioii in oneh college of ogricultnro for gonornl agricultural cdu- 
Liition, a (lie jcnis’ couiso being provided for specialisation in particnlai 
hulijccts Uji to four je.us students will go through the same course and trill 
ho qii.iliHed for the degree of B.Ag. Students nishiiig to specialise irill have 
to undcigo another year's training after the completion of their B.Ag. coiiise 
and the sue cesst id candidates may ho awarded a degree of AI.Ag, 

Kesenrcli -.tiideiils with 51 Ag. degree should he selected for tiainlng in 
ngiicultiirnl icseaieh at Piisn Here aftei tno yeais training, on the suh- 
niission of a thesis, they sliotild he anaided the degree of D.Sc. 

Agrieultiiral graduates tnidng the B.Ag. degree irill bo found U'.efid as 
faun iimtiageis. ddnonslralots and teachers. They, may also be omplojed in 
tile Irrigation and llerennc Departments uhich arc closely connected with 
agriculture Tlie emplojcos of these departments oftou come in contact with 
the eultirators, and ns such they can render moio help to tho cultuntors if 
tlioj arc peisoiis of ngncnlturji quoliiicatioii'. than the staff recruited as at 
present. 

Qi'tSTioy .1 — 1)1 MONSTiUTtov AN» PnovAtANiu.— (o) The inoasmes adopted 
Ii.r the l)omhn> Depsitinent of Agriculture are in the opinion of tho Associa- 
tion the most ••ficotivo ones When the distribution of seed is mndo tho dc- 
liiiitinent guarantees tlie grower against loss. Tinprorements suggested by the 
dopnrtnicnl arc usually after .t study of tho local roiiditions, tho loqnircmonts of 
ruUiintorv, thoii means and aftok satisfying themselves that to adopt ihcjn 
would pay tho cultivator. Kiforts to reach tho cultivators by means of loailcts 
in scinneutim, through agricultural associations, co-operativo sociotics, demon- 
stration staff, etc., nro being mudo in some places. Both in the introduction 
of a now crop or rnriciics of crops and in tiltngo implements the Bombay Dc- 
pnrlmont has achieved a largo ineastiro of snccc's. 

(b) Tho demonstration of improved inoihods of cultivation or growing i 
superior variety of crop or in tho uso.of better implements should ho carried 
out by departmental agency on tho royt’s lands to convince him that tho 
department's methods nro a decided improvomont. Side by side a demons- 
tration should bo given to show tho diffcronce in results obtained by tho old 
methods or iinxilomcnts. Whon n now variety of crop is being introduced, 
there should ho two plots side by sido and of such siro that tho cultivators can 
judge for themselves at a glnnco tho superiority of tho now variety over the 
local one. Arrangements should also ho made whereby the ryot can got the 
now seed or implement withant mucii trouble and ho may bo onahlod to soil 
the produce of his superior variety at its proper price. W)ien n now imple- 
ment is introduced, some arinngomcitt for repairs locally is also required 
to ho made. 

(c) The Association tkiuhs that attempts should be mndo by tho Govern- 
ment on the following lines to ensure success under this head. GcncTolly tho 
o'cporls or sciontiGe officers ni p not within easy roach of the cuttivators. To ini- 
pnivo this state of tilings ciory Gition or paneboyat bhonld liaic ono model 
fnim run by the department. Secondly, tho cnlttvators aro as a class siis- 
jiicioiis of any Government ngricultnral concern. In order to persnndo them 
to taho up imjiroved methods eamcbt efforts should bo mndo by the dopart- 
inent to induce tho landlords to open a farm on tho lines of tho model fanus. 
Thirdly, tho illiter.icy of tho cnllivatora is a gieat hnirior to their grasping 
tho trs» nature of tho problems or of tho results of sciontiGc investigations. 
t)ciiionstrators on tho model farms should he mado to go round the villages by 
turns, hold sittings after nightfall with a nnmher of villagers, discuss with 
them and try to esplaiii the value of tho results obtained in the local dialect® 
To snpplouiciit this activity, loaGots written in a very non-technicnl and easy 
langiiago should ho eireidatcd among tho ngriculturists either thiough the 
Union Boaid tr postal peons. Tho domonstiators will also be icquired tc 
explain IcnGeis to them. 
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’ Question 4. — Admiwsijimion. — (in) At pr^sont tlic Apiifultiirol Dopart- 
inotiU in the Provinces are Transfcried subjects in cliatpe of Ministors. Each 
depaiiiDpnt works on. its own linos and flierc is no coniicctinp link between n 
department in ono Piovineo and that in another except through annual 
repons and other publications and bj a biennial meeting of the Board of 
Agriculture wliero programmes and other important problemB bearing on 
agricnltiire aro diboussctl. Wo would suggest that greater facilities bo pro- 
vided for the workers in one Provitreo to meet workers on the samo problems 
in other Provinces so that oxpcrieuco garrred in one Province may bo trtilised 
to the best advantage. In this way unless called for by varying conditions 
of soil and climate, duplication of work will be avoided. Conferences of 
selected workers from each Province in eneb major branch of seiciitifio rcsojircb 
should also bo provided os tbeso will help in proniotiiig a bettor knowledge ot 
the problems that arc being tackled, tbo lines of investigations which are to 
ho dropped arrd the reasons therefor ns well ns the lessons to ho drnwir from 
these fnihrrcs. 

(b) As ngrictrltnio is srrclr an imirortnirt basic industry, the Government of 
India should maintain a staif of speeinHsts who will inx'estigato problems 
which arc common to more Piorinccs thair ono and whidi each provrnoial de- 
partment may not ho able to tackle, itself, rriraidcd. In tho Associntioir s 
opinion specialists for crops like tobacco, rice, wheat, sngarenno should bo 
ontertarned by the Central Government to nndertnko rcscareh work^ and to 
give help to any Provirtco wliteh may sorely bo in rreed of it cither for financial 
reasons or for wiiirt of proper staff and etinipmont. As far as possible the 
Provinces should bo oncontaged to expand their own departments and to 
provide for work on almost all major problems that require attention. Jt 
will however still be the case that some problems which have been relegated 
to the background may suddenly assnine an nltogotUer inore.iscd importance 
and on such ocensiona the local department should be able to draw upon the 
reniinl department for assistance. 

fe) (i) Tire Agricultural and Vetemiary Services still loquire considerable 
expansion and tlio Association would consider that until at least one veterinary 
hospital is provided at the Ueadquarlcis of each taluk and until a small 
agnculturnl farm is provided in each'tnlnk so that the people may he fniuili- 
erisecl with tho existence of these two departments and tberr benoficieirl 
nclivitics, tho public will not remniii satisfied. 

(it) As rcg.nds tho rales thiirged by the railway loniinimc-, ireight rates 
<it present for rnnnures, iinpleincrtts, otc., ate rnfbor high. Tlie r.rilivay should 
also provide cold storngo facilities for transport of milk by rail. This will 
ennblo milk to be brought to cities from drstnnt plntes nnd nlso onconrage the 
dairy industry. Tho goods Ir.illic is not handled as expejlrl iously as in other 
rouiitrics and an iinproveincnt is called for in this direction also. 

(iti) Jloada.—'ln manv parts these are either hvirJin or not suffu,iciit1y 
strong to boar heav.v traffic. The bridges arc not stiong onougli nnd in many 
places they are pi ilolieally useless during Hoods. More roads and those too 
metalled ns far ns possible are rrete'.s.rry, ns at present a lot of nnircccssary 
strain fnlls on the bullocks nnd carts get broken on indifferent roads. In 
sorirc parts of Bihar carts nro not allowed to go on the piicrw roads except in 
tire lairts and tho cuRivntots haire to use what may b> ajmlogy be only calloil 
/ vftha ro.s<ls. This etato of affairs requires to ho imiiros’od. 

fii.) Impor-tant weather reports or irteicorologitfil observiitrons should ho 
within the easy reach of cultivators. The report.s may ho hung in .village 
post offices or other places of public interest. 

(u) Vernnonlnr Icnllots bearing on agricnltiire should he distributed fr<*e 
by post. 

' Qmbtjos 6.— AoriitUMUKAn Ixwi iiri.w.vrss. — (ft) (/) Among rarioiro rarrses 
that lend an ngricrrltiirist who does not boHoi'e in money snnirg-. and porbops 
has only n few ornaments as a set-hy to borrow jnorioy, may bo mentioned y — 
(1) expenses conneoted with social nnd religions cei enionie-,, (2) InrJf of ro.sdy 
money for payment of rent and ndditronnl taxes, (8) anddert loss of cattle 
duo to outbreaks of opidernie, <4) pnrehase of reeds and ninuitte», (fl) finnitte, 
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gonernl or local, (0) tlicfts and accidental fires, (7) prospective impiovemoni; 
of hi 8 faim, C .0 , digging a well. 

(it) The only persons from whom the agricnltnrist can borrow in a groat 
majority of cases are the moneylender or his landlord. Taccavi loans from 
Government and advances from co-opciative societies are also drawn upon 
b] agriculturists. The cicdit of the agiicultnrist depends on his land, the 
number of cattle, ornaments, house, and personal character. Of these, orna- 
ments and personal credit are the assets on uhicli the agriculturist can depend 
with confidence 

(m) Among the causes that prevent him fiom repaying his debt aio: — 
( 1 ) taniinc duo to want of lains or failure of crops caused by c\ces<!ivo rains, 
diseases or pests, ( 2 ) improvident habits, indulgence in liquor, opium, pan/n, 
and the like, (3) cloath in tlio family, (4) failure of nniicipatod profits from 
an investment in improving Ins land, (S) unnecessary htigation. 

( 6 ) Unproductive expenditure. — At piesent the Indian agiiculluiist does 
not coricctly nndcrst.nid ins economic position and ho goes on in the way Ins 
ancestors followed when tho holdings were comparatively larger, by borrowing 
money foi any and every item of expenditure without considering whether ho 
will be able to pay it off. Unless ho is made to realise the economic position 
in which ho is placed with tho small holdings at his disposal, attempts at 
solving the problem by insolvency conit or application of Usurious Iioans 
Acts will not oradicato the evil for even if ho bo once freed from the debt there 
is no Certainty tliat ho will not incur the debt again That the intcicst sfionld 
bo limited to a certain rato is reasonable but to guarantee to meet the claims 
of tho creditor in other respects in full is necessary. Otherwise it is diicctly 
helping them to got out of it by dishonesty. So long ns tho mahajaii, touscar, 
big landholder, or baiiia is the only creditor willing to lend money and rho 
agricultural bonks or co-operative credit societies aio not yet fully developed, 
it is not desirable to curtail tho credit of the cultivator. 

(c) If the cultivator is lequired to borrow money from sources other than 
tlio co-oporntivo credit societies or Government, it is not advisable to control 
his credit m any waj but to make him literate so that ho may understand his 
economic position and tho nature of the transaction that he is outering into. 
Limiting the light of mortgage and sale or any measures safeguarding tho 
lolention of his land will result in liis losing all credit in tlio very market 
where by force of circumstances he ttill be compelled to go, the result being 
that for want of capital icquired at the proper time ho will lose much more 
heavily and tho veiy object of saving him will be defeated and ho will ulti- 
mately be forced to abandon his land, if not to a seiscar, to tho Government or 
TO his follow agriculturists. 

Opening of more co-operative societies and oncoiiragomout of agricultural 
hanks 01 tho cstablishiuont of Fauchayat Boards at whoso Tccommondations 
iaecavt advances may bo made to the needy cultivators are some of tho means 
that aie likely to prove successful in aiuehornting the conditions of tho agii- 
culturists 

A long-tci m credit at low interest would no doubt benefit tho agriculturist. 
Limiting tho late of interest by law but giving the creditor the same facililics 
of recoicring tho capital and interest with fairness to the cultivator as is 
given to Goicrumcnt agencies or co-operntivo societies may meet present 
requirements satisfactoiily to both paities. In case of disputes either the 
Fanchayat Board or tho civil court should Cic tho amount due to the creditor 
nnd tho ndvnnco of that sum ns farcuit to tho debtor may bo made for redemp- 
tion of mortgage by tho order of the court or on the recommondation of the 
Fanchayat Board. In this way tho really needy cultivator will get the taceavi, 
the creditor his just dues nnd the transfer of land to a non-cultivator would 
be prevented. 

QorsTioN 7. — ^Foaombntation or HoimiHas. — (o) Tho Assooiation would 
welcome means to provonf the excessive sub division ol holdings. The IQudu 
and Mahomnicdon Laws of Inhontancc cncourago fragmentation of holdings. 
These Idvs require to be so amended that agricultural holdings e-honld not bo 
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fin1)-(liTidcd boloTT n certain unit whicli may bo considered suOiciont tc mnin- 
tain n family in decent comfort. Those who are dispossessed of their share 
in hind should got compensation in money. 

(b) The obstacles in the u ay of consolidation aro : — 

fl) Tlio inequality of land oven in each village, and 

(2) unwillingness of some to oxcbnngo their fertile land for another 
piece, however largo, of Icsm piofluctivo land. Land lust near the 
village site tominnnds more value while that at a distaueo eon- 
sidorably less. The obstacles can however bo overcome if pro- 
pnmtery uoik is done in the village by educating tlio people in 
the benefits of consolidation. ^Vhen tuo-thiids of the coinmuiiitj 
agree the lemnming one-third, if they me opposed to consohde* 
tioii, fihoiiM he coinpelled by law to fall in uilh the others Jn 
the general interests of the community. 

VorsnoS' 8. — InniOATroN. — Tho riwis in Southern Tnihiv arc pradunlly bo- 
■‘otnhig rilled up. Tlie bunds ate oilbcr not pvopeili attended to or repoirod 
hi time, with llm result that whenever thcio is a little more than ordinaiy 
■flood in the livei, breadics are reported causing deslnietion to standing ewpe. 
The feeding canals uhieh take uuter fiom the main n\ors aic also kept in e 
neglected eondiilnn hv villagers owing lo Inch of lohesion in villngos and 
decay of the old pnncimjot system. IJffective control of the irrigatinn binncb 
■of tho I'ultho AVorks Depailmeiit and the Ilovcime PepmUnent would impror* 
^ho mnlt»rs io tome oAtenl. Tlio rillago pirachayst system should also bo 
renrod uherover possible with sufficient powers lo attend to common needs 
of ngricullurLsth such ns looking after sillngo tanks, etc. 

lit tho-o tract-, m uhieh there ia n dull season because of the nbsenco of 
■'aellilles for inigation, every enoouragemenl should ha gixon to th** eullivetof 
•‘o sink a 'I ell. Ciipilnl for this pur|»oso should Its made availnhle to him 
At fairly rcnsonnhle rates ■with repnyinoiit.s ostending over a suJfieiontly long 
period. 'J'bis will benefit Iho oiilUvalor in vaiimn uaja; — 

(1) ife will find scope for employment of idle l.ihour in Ins family; 
(2) it will render him to conic extent independent of the vagjiioi 
of the monsoons; and fit) It will onnblo him to grow moro paying 
crops by intcnsivo cultivation xvhero foimtily only inferior inillot-; 
and such other crops used t-o bo grown. Inoidenlally it may hr 
mentioned that ns tins u’atcr has to bo jnised from tlin xvoll with 
labour which will have lo he paid for by himself, bn will ho very 
careful in making that xvotot go « long way and S’o shall he 
epaied ilia evils ol evCeasive watering which arc noticed in atann 
conininndcd by canals. 

IJrculer /noHitios should ho presided in this direction by developing well- 
boring deparlmciils in tlio Province" ulmrever llnwo is scope for development 
fn this lino. The woik done in this direelion in the lluiled Provinces and 
Bombay ahowa tu. howliencfici.sl it is. 

’’^(Vlierevor possible, the digging cl tnuka or ro'-ervoirs for hloring of walor 
^liould ho encomngdd, pnrliculnrly in arom. of preentious roitifoll. The absence 
of tanks 18 a givat hnidsbip in cattio in Iho hot wonthor. Privalo companies 
Jor putting up inflallntions for pumping wider from email rivere and stieamH 
should be ctieoliiaged, ns much of the wat^r in such rivers and alrenms temnins 
At prdcont unutiH cd, 

QmiRTioN 0. — SoUiS. — (a) ,(i‘) Indian cultivated soils aro generally locking in 
organic matter wliich when addi>d to Iho soils ia boou oxldiKcd away under lne 
chmotie conditions prevailing 'in Ibis counlry. Natiirally the rcplaecmcnt ol 
urgimic mailer in such aoils would icnovala them and tho best methods to 
this end should bo investigatcil. Proper altontion to drninogo and a ptiuty 
of jibysfoo-chonticnl factors, iionlfl Improve some .soils which contain excessive 
moisture, e.y., clayey soils and clay loam® In Irrigntod Iraets, hnl in dry 
areas conserviilion r»f mnistiiro in tho soils is a great prohlont. Tho value of 
fniproverncnt of physical loMuro of tho aoil is as yet little realised. Tho 
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importance of eoil surveys in this connection has been dealt Mith elsewhere 
under Question 1 (b). 

(ti) Methods applied for the reolamatiou of alkah soils in other countries 
are many and laried, but they cannot bo transplanted here without first ascer- 
taining the local conditions and the way alkali soils are developed in India, 
as soils differ widely^ in character in ^fierent countries. A proper survey of 
these soils, existing in different tracts, will ^ow their nature, and a funda- 
mental resetwch into the causes of alkolinity in the first instance followed 
by the physico-chemical and biological treatments for reclamation will pave 
the way to sure success. 'Work hitherto done in this direction in ^dia has not 
been_ systematic. Much work on the faotors leading to the development of 
alkalinity in soils has been done in other countries. A reference to this work 
will show the way in uhich efforts should be made in this direction. In India 
some practical lesults have been obtained in different Froiinces, hut Qiey can- 
not be considered os suitable for general application. 

Flooding with water and washing out the alkali has gh’en good results in 
some Provinces; while in others drainage of the whole irrigated tracta instead 
of individual fields is a great necessity which can be met by the department 
in ciiaige of irrigation channels. 

Among other measures that can be suggested, addition of organic manures 
and gypsum to alkali soils along with drainage is likely to give good results. 
Treatment with sulphur composts containing sulpbur-ovidised-bacteria has been 
suggested as likely to be of use in improving the black alkali soils by neutralising 
the carbonates to sulphates and also improving the physical texture of the 
soil alloning it to drain more freely then before. 

(ill) It is necessary to inaintoin tbe surface soil and present it from erosion. 
Sundina tbe fields as is done in lice tracts wonld prevent erosion floods- 
Bailway lines are in many places rpoponsible tor rotaining flood water and caus- 
ing great damage. The iJatnodur fiocM in Bengal a few years hack is an instance 
in point. Proper biidges should be^eiooled to allow the flow of excessive water 
duo to such causes. Roads hi^er in level are also responsible to some extent. 
To remedy this evil contour maps of places where floods aio common shoidd be 
dravn, ond roods and railway lines constructed occordingly, making allowances 
for the flow of excess water when occasion crises. 

Arable soils which have gone out of cultlvotion or uncultivated soils includ- 
ing alkali soils from different Provinces have been dealt with in this Institute. 

soils from Travancoro, abandoned coffee estate soils from Mysore and 
some toa soils from Assam aie some of the instances; and in many cases 
defects have been tiaced to the absence of some particulei biological activity 
duo in some cases to the ontire absence of tho necessary organisms, and in 
many otlisrs due to tlio absence of proper physical and chemical conditions 
for maintaining the bacterial activity in the aoiL Bestoration of the proper condi- 
tions by the necessary treatment 'has shown improvement in the condition of the 
soil, tho iioimal bacterial activity is lesumed, nnd the fertility of the soil i-. 
restoied. In some of the soils examined, total absence of the nitrifying organ- 
isms was noticed while in another nitrogen fixing bacteria were wanting. 
Excess of alkali, deficiency in liinb and absence^ of proper physical condition 
led to the absence of bacterial activity in othei soik. IVmle it is not expected, 
as in the instonccs given, that absence of biological activity will necessarily 
bo tho root cause of tbe trouble in all such soils, it would not be out of 
place to suggest that a first examination of the soils be made fiom tills 
standpoint, for it may bo assumed that ilia lesumpiion of nonnol bacterial 
activity of a soil is a sign of its natural fertility. If a systematic survey of 
such uncultivated lands along with a study oi their biological, chemical nnd 
physical standpoiuts is made, practical remedial measuies to bring them under 
cultivation could be suggested. 

Some lands which arc not fit for growing ordinary ciops would however be 
used for planting trees for fuel if for no better purpose. That tho raising 
of such plantations on uncultivated lands is a practical pioposition con he 
seen from the casuarinn plantations in the coastal districts of the Bombay 
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Piosidoncj'. Soiuo land? in flic coastal districts hare gone out of cuItiTation 
owing to flic wind-blown sand covering tlie cultivation tluoWy. For Buoh 
soils there is no remedy except to take precautionary measures, e.g., to plant 
some binding rlnes befoiehonct. 

Question lO.— FniTiiiiBEBS. — (a) There is ample room for expansion in the 
use of organio nitrogenous manures like the farm-yard manure, cattle urine, 
sheep folding manure, oil-cakes, nsli manures, green manures, leaf mould and 
iiousehold refuse. Artificial manures are being used for certain paying crops 
like sugaroano, and tobacco, in vegotablo gordoning, fruit growing and on tea 
and coifeo plantations. The use of the monurcs would however bo iiinitcd 
by the needs of each district and of the particular cultivators. This subject 
suould tboreforo be taken up b^ the Agricultural Orgauiscr'a Service wlio will 
demonstrate their use on cultivator’s field ond exnloin rlie rcnsoiia tor the 
eamo by bioadcosting pictolial pampblois in vornneulnrE, Sometimea tlio culti- 
vators do not use the fortUisors simply because they are not readily available 
nud to order them in small lots is exponsho on account of transportation 
eliaiges. In the beginning there will be only n few people willing to use the 
manures in a village but their total number in tho tnluk, division or the 
district ndll probably be found to bo considerable. In (nioli coses district 
dopfils manned pilvately should bo encouraged and in the absence of any 
enterprising firm or co-operative eoctety willing to undertake this business, 
.\gripiiUmnl Depnitments might show the way by opening selling dopola which 
can also atock seeds ond implomenis and other ugriiulturol requirements, till 
anch lime ns some piivnto ogency comes in the field. 

f6) At present very few instances of frnudiiloul pmeUoos in manures undo 
have come to the notice of tho publio and until the trade dos’clopa much bann 
is not likely to bo done to the ngricullurisl. If such a contingency, however, 
arises, Icgislniion will have to bo resorted to. A bosis for such legislation lins 
alreody been prepared by Urn Agrionltural Chemists’ First Conference held at 
Fiisa. 

(d) Tho use of feitilisora has been steadily lnorcar.!ng m tiacln growing 
crops like sugarcane, tobacco, vegotables, plontnina and coconuts and on mango 
plantations. Tea and collcc planiora are already icgularly using the ferti- 
lisers. 

(e) Tho effect of diiforont ferUIisers hos not been studied sufficiently in 
difierent typos of soils met with in different Province.?. For ouch n study a 
committee on the lines suggested by the Oonforenco of Cbomislti and Bnoterio- 
logisls is nceessniy in order to consider fliis problem from all points of view 
so ns to ‘obtoin conipleto data, tVIion tho Rchomo of experiments is approved 
by tho committee the oxperimenta may bo carried out in any locality wlier<« 
their practlral applieotlon ia likely to bo of itso. If the rost of aueli experi- 
ments is mot by the Central Government probably all Provinciol Oovemment-. 
would bo icndy to have them in certain areas in tlieir Provinco.s. Largo tracts 
of land of a naturo airailor to the Gangotic alluvium ond blncT, rotlon soil of 
Hio Deccan are distributed in more than one Provineo and It would be oconp- 
micat for tho Central Government to so arrange the areas of experiments 

. acoording to tho types of soil as to suit two or Hiteo Provlnee?., 

(J) Provision of some other cheap fuels is one of tho surest means of dis- 
couraging the use of cowdung as fuel. Wo have already suggested the planting 
of trees in wrthlo and unouUivnted Goyeinmonl Innda, The znmindnta nod 
big Inndholdera may bo induced to reoliso ilio value of raising cheap fuel in 
WA-sto and imciiHivnted lands in tboir possession for iho uso of iheir teuanto, 
if tho land cultivated by them is to retain its fertility by manuring with eow'- 
dung. In ryotwarl districts also tho ryot may ho encouraged to plant trees 
in waste Innda, liodges, and borders of tho fiolda ond In common pasture lands. 

Fmeouragemont of w'ood dintillnlion near forest area -and Iranaporlntion of 
hye-products such ns eharconl w’onltl provide the fuel which is in largo demand 
in cities like Bombay. 

Installation of bye-prodticl ovens instead of the present inethixl of burning 
coal near pits for innking coke in certain collieries in Bengal would also result 
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in a consideiable saving of fuol besides jnelding bye-products such ns ammoaia 
useful foi ogricultmat putposes. 

Modified domestic ovens iiould effect economy in the fuel burnt end also 
m such ovens paddy busks and sawdust could be utilised to advantage. 

Dry loaves composted uith con dung and cbarcoal under certam conditions, 
uould also incre^e the supply of oiganic manure at the disposal of the ogri- 
cultunst. Tills is another direction of attacking the problem inasmuch as 
it converts part of the other sources of fuel into manure for which purpose 
the cowdung is intended to bo saved. 


Apart from the prevention of cowdung from being used as fuel it has to bo 
pointed out in this connection that the cultivators in certoln parts of the 
country require to be taught better methods of preservmg cowdung and cattle 
utme in oraei to he more useful for manurial puiposcs man at piesont. 

QorsTiov 11. — Chops. — (a) The improvement of existing ciops can be 
carried out by selection, hydridisation and introduction of impiovcd varieties 
from_ abroad. It is essential to Imow all the varieties under cultivation in the 
Province and how far they are suitable. If information on all the vanoties 
of any particular ciop is thus available fiom the different provincial depart- 
ments it would be a groat advance in the knowledge of crops. With this 
information will naturally follow the suitability or otherwise of the crop to 
particular locahties. Wnierever the existmg variety is unsuitable, certain other 
varieties could easily bo tried; if, however, none is found suitable on account 
of disease or lower yield or unsuitability to the consumer a new variety* will 
have to be raised by breeding. The introduction of now* crops fiom outside 
sliould be carried out under one central control, which should also take moosnres 
to ensure freedom from disease and pests oloiig with tlie seeds, setts or grafts 
imported from outside. The distribution of these should be undertaken by the 
Agricultural Departments in the Provinces through Suitable agencies like the 
co-operative eocietios, which will advise the cultivators to make their first 
triak on small areas in different localities before undertaking sowing on a 
large scale. 


(id) Many cases of damage by wild animals are reported by cultivators nil 
ovei India. Measures to ameliorate the condition consists m wild-nnimal- 
proof fencing ond destruction of wild animals by killing or shooting clubs> 
In some coses lesearch in the lifoAiistoiy of the wild animals like tlte pig 
is suggested. A professor of zoology in any of the Indian Dnivorsities may 
bo induced to undertake such a study on a suitable giant bemg given by the* 
Cential Government. This method of attacking the problem would bo much, 
cheaper than engaging special experts and should be tiied. 


QoFSTios 12. — Coi/rivATiOK. — (i) Cultivation of soils to a greater depth than 
what is being done ot present is veiy likely to give better results. Ploughing 
the soil more than once before sowing has been known to give belter yields 
os the result ot belter tilth obtained. This can also he accomplished to a 
certain evtont by including some deep rooted mops like arlmr [Cajanm indiciis) 
and cotton in the mixtures with cereals or ciops like potatoes and giound-nut 
in the rotation; boemi-so in Imnestiug all these ciops, the soil is stirred much 
moie than in harvesting cereals or oil-scods. 


Suhsoiling has proved of value in other countiies and may prove useful 
in certain places in India; but there aie not suificient ncturnte cxpciimental 
data to go upon. 

ks the c6>it of sudi methods ageinst that of the existing ones has not been 
pioporly worked out wo vvould advise caution before recommending them to 
tlic cultivators. ^ ^ 

OursTiov 13 .— Chop PiioTncnov, iMcnwi. and ExTHiVAt.— ^3 Puinigation 
of seedi. and plants and otlicr imported aitioles like eotton bales likely to biiiv" 
m^eels and fungoid diseases is being done at picseut at ports of entrv and 
is hi ely to prove useful, but tve have not y el got sufficient data to soy wliethec 
they me efficient in producing the desued effect. 
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(71) The methods adopted iuteiiially for piotection of crops against pests- 
anl diseases at times prove eflioient while sometimes they me only partly 
suecos'.ful. Although pests and diseases have been studied by different 
specialists, opinion lins been expressed by others tbot diseases are mete symp* 
toms of piiysiological trouble or some other physical fnctois and the fact that 
the measures suggested by specialists are not as specific ns in the case of 
human diseases, lends support to the latter vieiv. In any case general 
scientific opinion is veering round to the view that the real cure for tho 
diseases and posts would be to find out diseosc-resisting varieties and extend 
their uso. 

WHiiIe this measure of combating the diseases may bo resoiled to, tho 
study of the diseases and pests need not be neglected. In fact a further inten- 
sive study is necessary in older to seatch for possible lemedies for the more 
important diseases ond posts. Mlien the diseases or pests occur in large tracts, 
attempts of individual cultivatois will not piovo as effective ns thej ivould 
be if undoitakcn in co-operation by all the cultivators over the infected tract. 
Dissemination of knowledge legarding tho pests, their life-history and methods 
of contiol and fosteiing a spiiit of co-opciation is necessary for the measuios 
to bo adopted to he croivned with success. 

Question 14. — ^Implemcnts. — (a) An examination of implements used by 
ngiiculturists for their moohanioal and oconomio efflcienoy by the officers 
of the Agiiculluiol Departments wrould bring to light tho exact defects of tho 
implements that require improvement. It would he apparent to any one 
that tlio implements to he lecoauneaded to the average Indian cultivator 
possessing a small holding would bo different from those required by tho big 
landholder. Tho big landholder having largo areos to cultivate in one place 
would naturally require maehineiy designed to dispense with a laigo number 
of unskilled manual labourers. He can also affoid to invest some money in> 

- costly machinoiy which is meant to save him part of the payment of wages. 
Such landholders ceJlivating tho land on their own account am veiy few in 
India at picscnt and the ordinaiy agriculturist is not in a position to go in for 
such costly maehinory nor is his holding sufficiently large to allow’ nn economic 
use of it. Henoo for the present ond for a long time to come there is ni 
groat necessity for improving tho present implements drown by bullocks or 
other animals. This improvement con be bi ought about by the ngricultuiol 
officers finding out what is wanted for a particulor implement to be effective 
and when this is known to offer prizes to local mechanics by asking for small' 
models of implomonts including tho now features desired. Thus some years 
bock a prize of Es. 500 for o seed drill W’os offered by Dr. Mann from his 
piivoto funds. IVo do not see why a similar attempt cannot bo mode b.y 
the Agi’icultural Department whenever tho necessity arises. Tho prizes need 
not bo high, nor iwll it bo necessary to have all tho features in one model. 
The prize may be divided according to tlie new features introduced, but it 
would be possible by combining all the features of sovoinl models to pieporo- 
a new model if the Agricultural Engineer, and his staff and tho competing 
mechanics wodt out tho piohlem. 

(b) Such improved implomonts or othois of a similar type ohlninablo from 
manufactuiors at a price w'ithin the means of the cultivator should be demon- 
strated in villages for a tow seasons ond if they piovs sucoessful the cultivator 
w'ould bo naluinlly induced to buy them. 

In tho ease of complicated machinery n stock of sporo paits nt one centinl 
place in a disUict would bo useful. 

(fi) If ilio manufacturers seek the help of the Agiioullurnl Depnitment in 
finding out tho exact lequiremcnto of the cultivatois with icgaid to the 
machine they wish to manufactuio, or tho defects of tho machine which they 
have already put on the maihets and if this help is freely given, the mnnu- 
fnotureis w'cmid he able to pioduco a more suitable macliino than if they 
wore to depend on (heir own resouices. -Virnngemcnfs for testing such 
machines could be made by means of competitive trinls, Tlie holding of 21 rn 
tiicls need, not bo’ expensive as the adirice of tho depnitment is fico, tho- 
cost of working tho maoliiiies in ibo trials should be borne by the monti-- 
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facturers. Tlie holding of suoh tiials would gi\e the manufectuieia and the 
officers of the department an idea oa to how the different implements could 
be further developed. 

Questiok _1o. — ^VETE nniABY. — (a) The Association looling at this question 
fiom the agrioultuiist’s point of view wotdd suggest that the agriculturist, 
if he is to be asked to seek help, advice and encouragement, it should be 
fiom ono department instead of many; hence ue uould urge upon the atten- 
tion of the Commission the desirability of bringing as many aliied subjects 
under one department os possible latlier than divide them into water-tight 
compartments. There may be separate branches of on Agricultural Depart- 
ment but foi administrative purposes they should be under one head. There 
appears to be no valid reason to select the branch of animal pathology or 
vetermniy science for separation. Just as the agriculturist is likely to require 
the services of a plant patholo^st oi a plant breeder, so also ho os a keepei 
of litestocli is likely to require the services of on animal pathologist and a 
stock breedei and the Association sees no reason why the Veterinary Service 
'should not be under an Agricultural Department. If both these deportments 
are combined, an economy is likely to lesult in supeivising staff. 

(b) The agriculturist in general is hardly awate that there are veterinary 
dispensaries and that he can use them. Only a feu people near the towns, 
especially^ the drivers of hoolmey carriages or tongas and those who keep 
highly priced animals go to such dispensaries for treatment wheie piohably 
they have to make a payment. In the absence of the very knowledge of 
existence of suoh dispensaries tlie demand foi expansion can hardly arise. 
Officers of the Agiicultiwal Department should make these dispensaries known 
to the agriculturists and get the assistance of veterinary doctors to affected 
nioos coming under their notice. 

(o) Agriculturists are not making much use of the voterinaty dispensaries; 
they seek aid from persons who know some cmpiilcal remedies. It is neces- 
sary for the Veterinary Department officers to study theso indigenous reme- 
dies and how far they ore likely to be effective in every-day. practice. Tire 
system of indigenous medicines may not have any theory behind them hut 
the effectiveness of the medicines riiemselves suggests thot an enquiry into 
the efficacy of the indigenous drugs is called for. 

(d) Insufficient number of veterinary men and dispensaries and lack of 
cold atorage rooms for vaccines and sera at suitable centres are handicaps 
in dealing with contagious diseases. liegislation for seraegation and disposal 
of diseased carcasses is advisable. There is some difficulty in securing serum 
uhen required to meet the demand. It sometimes arrives late wlien the 
necessity for it has disappeared. 

(/) (1) 'Want of confidenoe on the part of the ryot in the treatment and 
(2) religious scruples prevent him from resorting to inoculation of liis animals 
The majority of lyots a'^e nl®o ignorant oi the necessity oi precautionary 
measures like inoculation done by the Central Veterinary Department. A 
certain amount of propaganda would be neeessary before the ryots realise 
the value and necessity of inoculation and other precautionary measures. 

(g) Better facilities for research in animal diseases are desirable in Pro- 
vinces. Tbeio should also be central depots for sera in each Province so 
that the latter will be -within easy roaob of the district veterinarj men. 
Until the provincial research centres develop, the Muktesar Institute should 
continue its investigations and when necessary should collaborate with the 
{iTOvincial research institutes by giving them such help in trained men as 
may bo required. 

(«) Unless the Veterinary Department is to be separated completely from 
{lie Agrioultnrnl Department no cose is made out for a superior veterinarj 
officer with the Government of India. 

Qdesxiov 16..— AndiaIi HusBAunar. — (o) The -work done on breeding Ine- 
slock is limited to breeding catflo only. Opinion is divided as to whether 
oross-bteeding (introduction of foreign blood) should be resorted to or the 
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indigenous breeds of animals should be developed as pure breeds or by judit 
cious oross-breeding' among different Indian breeds. Cross-breeding (countiy 
cows X foreign bulls) has certainly given in the first generation cows giving 
a high yield of niilk; but in tho second generation these cross-bred animals 
have failed to give a progeny of high yielders. The cross-bred bulls have 
not proved strong for draught purposes. Moreover cross-bred animals are 
more subject to certain diseases than the country-bred animals. Tho cross- 
bred cows of the first generation are useful for the urban dair3’man. The 
Indian cattle could be bred up into good dual purpose onimals by selective 
breeding and judicious feeding. It may be a somewhat lengthy process hut 
better suited to the Indian conditions. At present tho agriculturist has two 
kinds of animals, the cow and tho buffalo. It is little use substituting a 
cross-bred row for the buffalo. Very little .attention has been directed to 
breeding the buffalo as the he-buffaio is not a good draught animal; but 
attempte could be mode to develop the buffalo in this diicction. 

Distribution of good breeding bulls tor the use of ryots is a necessity 
which if supplied at a nominal cost wrill be greatly appreciated in certain 
parts of India. Breeding bulls should in' the ^fiist ploce be supplied whore 
none are available at present. In this connection it is better to point out to 
the ryots that if castration of bulls other than the breeding bull is not carried 
out tho object of keeping breeding bulls is likely to be defeated on account 
of the resulting piomiscuoua brooding by other bulls of n bad strain and it 
is better to (1) restrict tlio distribution of breeding bulls to areas where the 
people are willing to carry out this measure and (2) take away the concession 
nlroody granted from those who are unwilling to do so. 

In disposing of tho surplus stock at Oo\ eminent institutions, attention 
may ho paid at least sometime to come to distributo tho surplus pedigree 
stock to persons interested in breeding at a lensonablo piioo so ns to keep 
the well-bred onimals for tho purpose for which they are meant. 

(6) At present the dairying industry ns well as breeding of stock suffer. . 
from want of suitable grazing areas. Dry onimals suffer comparatively more 
than milch oattlo or working bullocks. These latter are looked after bettor 
because they are paying or useful animals while tho dry animals are looked 
upon in the same light os other useless stock, i.c., os a burden on the slender 
lesouicps of tho cultivator. 

Availability of cheap fodder including green sucoulent fodder throughout 
the year is the key to tiro breeding of livestock and dnirj' industry. Pastures 
or glazing areas in suitable localities and bettor transport facilities for getting 
fodder from localities oooessiblo with difficulty at present ore therefore con- 
nidcred tieoessory for encouraging animal husbandry. 

Tf llieso tw-o requisitosj vis., cheap fodder and a pedigree bull, are supplied 
the agriculturists will naturally pay more attention to animal breeding and 
will be able to Tiavo bettor onimals. 

(c) The possibility of growing green fodder in dry months requites to bo 
evammed. Xiow-lying lands nehr rivors where irrigation is possible, require 
to be erqrloitcd much mote than at present. 

For the purpose of improving enttio, attention should therefore be first 
directed to increasing tho supply of both green and dry fodder .where it re 
seotce and to disopvorinp possibilities of extension of growth of fodder in 
areas whore rntensivo cultivation is darried on. 

Question 17.— •Aoiaom.TiniAi. iNDUSTUir.s.— (a) Tho number of days that 
a cultivator has work in Iiis holding varies in different parts of India. In 
the irrigotod tracts the idle days are very few' ond there is no slack season 
.as such and tho extension of irrigation advocated would therofore prove 
effective in reducing the slack season in'trocts that would bo served by the 
enuals. Facilities for digging wells in dry areas and in those parts whore 
canals cannot bo extended would have tho effect of amelioroting the condi- 
tion of tire agriculturists. In dry unirrigated tracts the niimhor of idle days 
varies from 80 to 120 in the year. The period of idle days is not always 
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aontmuous. lu the slack season the agricultutist goes as a day Isbouiet 
m his TiUago or migrates to towns for the snmo purpose; sometimes he effects 
new improiomonts in his field such ns bunding; otherwise ho has nothing 
to do. Tho ngricultnrist will have to he given education in the particular 
'oration recommended for him with tho necessary means to purchase the 
outfit foi stalling the industry, 

(6) In the dairy tracts manufacture of products such os casein, mdk 
powdoi, crude lactose, condensed milk, etc,, may be suggested at present 
where it is not possible to export whole milk to cities. Butter or ghi is 
o\portcj to lorgo cities like Bombay or Calcutta but the whey is not utilised 
and bometimcs actually wasted. In the fruit and vcgotablo growing oieas 
there are seasons of plenty and scarcity. In seasons of plenty, fruits and 
legetables fioin these places, oio sometimes dumped in towns and cities 
wliore they do not fetch the price they would if the supply were logulated 
aij'i sometimes they aro sold even at a loss. Presorvntion of these by 
L.'anmg or turning them into jams, jollies or pickles ond presenes by drying 
> to be reeommonded. At present the advocacy of those has been taken 
up by chemists and hoiticultunsts but not in a ssnous manner with lefcreuce 
to particular tr.iots. 

If a peisistcnt attempt is made by forming village clubs or co-operative 
sccietics where po&ible, the Association is of opinion that these two mdus- 
'tiios are oapablo of consideioble e'cpansion and likely to find daily employment 
‘'or many people in these tracts. Preservation of fish by canning, smoking or 
liying is another industry that can bo oncouiagcd in coastal districts where 
also extraction of fish oil is Iikoly to stimulate agriculture by piodurtioii of 
more fish manure. 

iln the cottou growing parts of India where homo spinning of cotton and 
■weaving used to he done by tho whole family when not actually employed 
1111 fields, these occupations can be encouraged by supplying bettor hnnuiooms 
4md by atronging for sale of the pioduce in speoial shops where articles of home 
industry would bo sold. These might be co-opcrativo stores or institutCB 
who might depute theh men to cofleet fioin each family tho work turned 
.out by them during the whole day. 

In localities where sillxworm rearing* caste or class olreody exists, soti- 
•culture can bo extended ns o cottage industry to provide work m slack season 
or nt other times ns well, to members of the agriculturists’ family who by 
icenson of old oge or purdah connot com wages ns day-labourers, but this will 
bo successful under tho following conditions — 

(1) If the District Boards are propaiod to plant mulberiy trees on 
roadsides and let them out on nominal charges to deserving 
cultivators; (2) the Industries Depaitment or co-operative 
societies ore prepared to purchase even small lots of cocoons 
from tho growers ; (8) existence of filatures for soricultuie ns an 
independent industry in the neighbourhood; end (4) starting of 
more nurseries to supply diseose-frec eggs. 

It has been found that seiiculture is not likely to he taken up in earnest, 
in areas not hitherto Imown to produce silk, as peopla ore avoise lo handling 
the woiins. 

In the ‘Punjob ond Eoshmii where seriouituro is cairied on, the disen>=6- 
fiee silkworai eggs are impoited from Europe. ESoits should bo made to 
produce locally disease-freo eggs for distiibution and rearing in India. This 
will save a largo amount of expendituio which is incurred annually on the 
•supply of imported eggs. 

5ii silk culture is eminently fitted to be intioducod as a cottage indu'try 
oven in new areas as no life killing of the insects is needed in any of the 
stages and castor plant being a seed ciop, a profitable use of tho leaves can 
bo made. ' 

Lao ciilturo also deserves cncouragomeiit not only in tho districts whore 
nt 13 an existing industry hut also in new districts where ppdas (liutea frondota) 
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nud bahxil (Acacia arabica) grow and farourablc climatic conditions for the 
propagotion of the Ino insect exist. To popularise this industry and to do* 
monstrnto to the people economic motliods of lac culture trained fieldmcn 
from entomological sections in the Piovinces should bo sent os often as 
nocessary. 

(c) Bee-keeping is not at present being coiiied on os a icgulnr industry. 
Owing to crude mothods of extraction, country honey is gonorally very im- 
pure and therefore sells at a much ohoapor rate than the imported honey. 

E-\perimenis w'cro started in 1909 at Ptisa to see if Euiopeou honey Ooes 
could bo successfully kept in the plains of India in modem lli^es. For ttua 
purpose bees weie imfiorled from England but they did not flourish. The 
aitificinl multiplication of queen bees could not be a rucccbs^ on account of 
the provalonoo of bco-eatcis (Merops), The importation of fertilised boos from 
Europe by post is not economical. At present mipoitntion of bivcs finm 
oUtSido India m fraught with danger on account of lionoy-boo-discases which 
arc prevalent throughout Euiopo. Bcc-kcoping on modem hues is being 
cairiod on in the hills with the indigenous species. But they yield a much 
smaller quantify of honey tlion the foreign species- 

High class Hindu (Pistes have religious objocHous to taking up poultry 
rearing, jrnhomniedona, Christiun.s and low class Hindus keep poultry. 
Private associations are doing good work by holding shons, etc., but no 
believe the Agriculhiral Bepailmonts in the Piovinces can also do useful 
woik in this lino. At piesent there is an ahscnco of proper marketing f.ici- 
litics in villages and iioultry-kcopois do not rc.ap tho full benefit from this 
industry. 

Fruit growing as a subsidiary industry is being carried on nt present 
in tho plains nheievor irrigation facilities from wells or canals nro available 
but tho obstacles to further expansion of tho industiy in cooler parts of 
India and in the hills arc: — (1) their great distanco from tho consnmrng 
centres. (2) slow transport from the liills to the roilway blntions, and (31 tho 
loss of fruit ill transit duo to pilfering on the railways. 

(d) Oil pressing taotorics exist in tho tracts wheio oil-seeds nro largely 
groivn, hut tho jnarkbt for oil and oil-cnkc.s in India is limited. Aluch pro- 
paganda work is required for tho better utilisation of oil-ooltes inleinully for 
feeding to caltlo and for manuiial puipoms as Ihoir export means continuous 
depletion of the fertility of Indian soils. 

(f) Subsidiary employment can bo found by encouraging indusUial con- 
cerns to bo located m rural areas but this is foa.sibIo in the enso of tho&o 
articles whicli aro nmiiiifacturod for local consumption, ns othorniso their 
transport to places ot export would add to their cost. 

Further tho industrial concoins located in the villages will hnvo to ho 
such ns h’avo to depend upon bulky stuff for fhoii inw niateiial suoh ns 
eug.ucnno which cannot bo transported long distancos by rail because of 
freight charges and of deterioration in transit. Opening of more bugar fac- 
tories in rural nrons will provide moro einployineut for the idle labour in 
the villages and also for cart trafllo. 

(/) Tlioro aro so many occnp.ations carried on in villages such os’ those of 
carpentry, bmitliy, potteiy, bhoc-makiiig whero an intensive fcliidy of local 
practices and Improved methods employed hr Western countries In small 
rillngo cst.sWishmonts will Onablo improvomonls to he cfTcotcd in the in* 
efficioni tools and appliances at [sesent used in India, 3’lic outlurn of Ihoso 
workers in Indian villngos is far abort of r>'hat they enn do with gi cater foei- 
liiies and in this eonneotiou tho Association w'ould reoommend the cstriblish- 
incnt of such rraft sehools on a modest scale in each lalnk, halt tho cost 
being mot by flio Government and othei half by the tnluk ps a rrhole, 

iff) Tlie AssoeiiiUon holicves that Oiore are moro men on the land Ihnn 
are rcqtiiicd fot agricultural work; henee arises xnueh of tho (louiile, Eniigta- 
tiott would partly alleviate this. Making the dwellers in villiit;ps to yciun 
for a higher slamlaid of life will in duo coiiHo make tliom uotk mure and 
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pieyent them fiom ^^astillg their hmd eained money in diinh, litigation and 
useless social expenses. This will come on vrith the spiead of educatior 
among them and hence the Aesociation would recommend compulsory educa. 
tion wliererer possible. ‘ ’’ 

(ft) More propaganda worlc on the part of the Sanitary and Health Depart- 
ment is required to make the villagers loalise toe dangers from infections 
diseues, to acquaint them with causes of too spread of malaria, plague, 
small-pox, hTOkworm and such other diseases. By lantern slide demonstra- 
tions and othw mems the causes and progress of toe disease mav be shown 
to them and how these can be prevented or kept under control *^by precau- 
tions on their part. The use of dirty water for drinking and bathing, wash- 
mg ot uirty c^thiog at the drinking water wells are mostly the result of 
ipiorance on too part of the villagers as to the serious consequences which 
now from them. In this coimection the Association woiJd again urge that 
every village should have as far ns possible its own co-operative society, its 
OTO village scliool with a amall plot attached to it and a small library. Those 
who h^e been tiirough the school would be enabled to beep up their educa- 
tion. They would work more easily together in combination with a view to 
unptove their condition and they would readily listen to too advice given 
^ itinerent staff of the Agricultural, Veterinary, Co-pperative and Sanitary 
Dejiartments. Development of private associations on the lines of social 
service leagues will go a loug w ay in ameliorating rural health. 

Question 18.--JVonioDWonAi Ltnoun.— (o) The Ausociation understands 
that on too continent^ of Europe thero used to be in pre-War days a Homo 
Colonisation Office which used to work with a view to assist omigraiion from 
a congested area to an aiea sparsely populated so as to b?>ng about a normal 
supply of boUi agiicultural labour and cultivation of land which used to 
previously remaiu follow’.^ Thero is room in this country for such an organi- 
sation as we have got in India tracts whore the density of population is 
over a thousand per squaie mile while there are tracts like parts of the Central 
Provinces, Gentiol India, Assam and Burma, whore there is a leal shoitage 
of both agrioultural labour and cultivators to till toe «oil. Wlion indttemg 
toe rural population from a congested area to emigtata<to sparse^ populated 
area, it should bo explained to them that the land proposed to be given to 
them will be large enough to support a family and that tliey will be chaiged 
3 per cent inteiest on toe value of toe land for 60 years, at the end ol 
which period they W'ould own the land in fee simple as is done for the 
landless in Irelond. 

Question 20. — ^Huiketino. — ( a) In connection with market facilities foi 
sale of piodiice the Association would consider too establishment of piopcily 
conducted sale dep&ts to be highly desirable so that too cuItUatois may not 
have to part with their produce at any low price wbicii m,ry ho oltcied to 
tiicm Tliero should ho posted upon the notice boards current market rates 
for toat particular produce as received from important centres of trade so toat 
the cuHivatois may compare the price which is being offered to them and if 
not satisfied with the price may keep their produce in the godown of the 
depot for sale when better price is offered. These markets will be paiticularly 
of use in ease of non-food crops such as cotton, ground-nut. etc.; some such 
system was pioposod to be organised by Loid Kitchener when he was High 
Commissioner in Egypt where the Folinhi were to be kept informed of the 
prices of Egyptian cotton ruling in the Liverpool market, whereby they weic 
to be enabled to make better terms with toe purcliasers of such cottons. The 
.Association understands that much good work has been done in Berar by toe 
institution of cotton markets and the Assomation would like to see toe o'xten- 
sion of such markets in other cotton growing tracts where conditions permit 
ol ineii being cslahlislied. 

The agricultural produce when it leaves the cultivatoi’B hands generally 
passes into toe hands of a niahaion or middleman, thence into too hands of 
an agent ot an exporting firm in Bombay, Karachi, Calcutta, etc., and finally 
too exporting firm transports it hj sea to foreign countries. Verj often too 
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cultivator is either in debt to the mahajon or has token an advance from 
him or line sold his crop ahood, whereby ho is unable to reap the full advant- 
age of tho Buctuatiou in prices brought about by the world factors. Ho 
thcieforo vory^ little iuducomont to giou crops pure or of better quality anck 
hence vvhilo inducing cultivators to grow crops of improved variety or of 
better yielding power it is nocossory to devise means whereby they may be 
enabled to sell their produce at its superior v’aluo. 

(o) Indian produce abroad has generally a bod name for impurity, mixing 
up ond low quality. Steps therefore should bo token to make an hnprovc- 
ment in this matter. Some mixing up of sand, dirt, etc., takes place on the 
cultivator’s own threshing floor whore no gots his com trodden out by bullocks 
and bomo mixing up is also inevitable in those parts ulioro the practice of 
growing mixed crops is in vogue. Some mixinc or adulteration must be taking 
place in the case of non-food crops at tlio bonds of middlemen and other 
mtormcdiaiies. 

Tho Association considers that cultivators as well as small merchants out- 
side tho mcun ports in India are not suflioiently acquainted with the prices 
of the produce ruling in other markets of the world, the fliiotuallons therein 
ond the causes thereof. 'Whnt is required is that each trade should have a 
regular service for getting tolographic information from the important foreign 
markets, tho condition of the crop dealt in, stocks and consumption. By 
combining to"othet each trade cnir got for its own individual members up-to- 
date information at a cost which uoiild bo prohibitive for a single individual. 
Grcaler publicity should also bo afforded in district tows and otlror import- 
ant places by issuing market bullclins in vcnraculcr cither through tiro local 
newspapers or by the association of the incrohants and traders themselves. 
As India is no longer cut off from tho rest of tho world and ns prices are 
fixed for nil important export crops in cerrtres outside Indio, it is of the 
utmost importance to devise rnonsmes to keep tho trade and through it the 
ngricuHurisls well posted iu tho prices of the important oommoditios, bconuso 
tho difference between tho price tho cultivator gots and tire price which ho 
should have got makes all tno difference to him botween tho success or the 
fniluto of that crop from the point, of view of economic production. 

(d) In the opinion of tho Association it is high time that tho Central 
Government should establish a nrarkotirtg bureau on tho lines of tiro United 
Slates, of America, (1) to gather and disseminate information concern- 
ing supply, doiiuvud. iirevailrng prices, (2) to promote, assist and onconrago 
tho organisatiem and oporation of co-oporativo and other ossocaations and 
oiganisationa for improving relations and services among producers, distri- 
butors and consumors, (8) to foster and oncourogo standardising, storage and 
sale of agricultural products, (4) to rnvostigoto tlie practices and motbods and 
any trnnsnction<< of commission mordinnts ond othoco who receive, solicit ami 
handio on commission any such products and to protect and conserve the 
interests of the producer ond tho consumer, (5) to improve, broaden and extend 
in every pmelicablo woy distribution ond sale of ngriculturol products ond (6) to 
reduce the expense and coat of morketing. 

Qovswok 21. — ^Tamit akd Sea Fmaanrs , — So far os row motciial is eou- 
oerned, there is nothing to complain about tho existing oustoms duties. 
Export duties aro only levied on jute, which is the monopoly of Bengal, Bihar 
and Assam ond on rice exported from Burma whioh occupies a considerable 
position in tho rico trade. The tea, loo and tho cotton industrios impose 
a email cess which is intended for the benefit of tho industry as such and 
therefore docs not como within out purview. 

Question 22.— Co-operation.— («) In Provinces which oio more advanced 
than others non-official ogenoies are being more and more interested in the 
progress of the co-oporativo movement and by affording facilities for nequir- 
ing some Imowledgo in tho principles of co-operation through co-opomtivo 
institutions and other means an increasing body of unpaid workers is being 
brought in. Useful work is also being dono by some mombors of tho Sorvnnls 
of India Society. Tho services of Mr. G. K. Dovdlwr in this connection may 
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bo opcciallj mentioned. Is those treois jn nbich tlie rural population ts 
very bacbtrard, tho Government slioiild do tnore in first preparing tbo ground 
bj educating tbe people in the principles of co-operation and starting societies 
where people evince their desire to have them. In the first stages consider, 
able assistance should be given to such societies by giving them the services 
of n trained secretary and by paying fiequont visits to tho societies to see 
how they are wording. It is only when the depeitmont is satisfied that these 
societies can stand on their own logs that ofiieial assistance should be with, 
drawiv 

(2i) (ii) Co-operative purchase societies are very useful for such things as 
manures, seeds, and implements os tho society can obtain them at cheaper 
rates by ordering in hull, and by being able to maho cash payments. It may 
be mentioned tliat unless tho members of fhe society have some sort of 
business instinct they are lihely to be unsuecessfnl, €.</., wboiher artificial 
and other manures should be purchased at a time when the prices are low 
and stored or whether they should bo puichased just before they are required 
when usually tho price is high. 

(ill) Co-oporatire sale societies are more difficult to manage as they usually 
come into open competition with vested interests. Hero also business Imow- 
ledgo is required os a large quantity of produce has to ha dealt with and 
the best possible price obtained for tho members. To enable oo.opetotivB 
sale societies to function successfully, proper facilities for marlccting ere 
essential and here wo would repeat that intelligenoo about current market 
rates within tho country as well os abroad should be avnilnblo to them. Co- 
operative someties are useful in another way in tliat the mombeis would not 
be cheated in weights and measures nor will they bo obliged to sell at what- 
ever price is offered them by the ting of brokers or middlemen or -ome such 
oUior intermediary. A co-operative sale societv oan hold _ its produce tor a 
rise in the market and can thus ensure full benefit to its members. Tbo 
Agric^tural and Co-operative Departments should hove a staff who by frequent 
visits will render them such assistance as may bo requited. The Associa- 
tion would welcome whatever measures tho Commission lecommond for fhe 
extension of tliis form of eo-oporatiro mpvement, _ It is inevitable that mis. 
takes will be made; .some attempts may prove failures, hut in view of tho 
great utility of this eido of the co-operative activity it is desirable not to 
lose heart but it should spur tho CoHjporativo Department and those -who 
have faith in tho co-operative movement to redouble their efforts end to 
spread its blessings among the rural population. 

(oil A. society for tho co-operative use of aBrioullural mOchinciy would ho 
of great assistance to sugateeno growers as they can purchnse power oano 
ernahing plants winch arc beyond the means of ordinary ngiicnlturists^ and 
aie highly necessary in older to extract fhe amount Of jUice which is at 
present wasted by the prevalent method of crushing cane by biillock-dnvea 
two-roller or thrce-rollor mills. Such societies can also purchase costly implo- 
ments, e.g., those for eradicating Eons grass and make them av-silahle for 
the use of individual members. 

QnrsTJOV 23.— Gcvrnii Euucatiov. — (o) In ‘the modem woild to be able 
to lead and write has become almost a necessity for any individual in any 
walk of life and tho agriculturist cannot he on cveoption to tho rule. To 
him knowledge of aritlimctio is equally essential. The effieieiicy of .sn 
illiterate agriculturist nlieady well trained in his occupation may not he less 
than tliat of a lileiato one' but it bo wishes to be ahicast of the time he 
must keep liimself infoimed of the advances that are being made. It is in 
this lespeoi that the literate agncultmixt scores ovoi the lUitoiafc one; and 
hence we find foot those oountries in which tho agricultmisU are literate 
ale advancing in various directions. In his every-day dealings with tho 
middleman we find that tho ngrioultmist in this countrv is cheated in many 
ways by short weights and false measures. He very often does not know 
the' price ruling in places where his produce fo finally rold. He 'S unable 
to calculate therefore the fair prico that he ought to get lor his produce. 
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it is for theso considoiations iliat iho Assoointion Uiiuks that primar;y cduco- 
iioa should bo i»nde oompulsoty. 

As rogards higher cducatiQs, lilciary education bpocially in its higher 
branches is moro in tnsliion probably bocnu^c at prescal there is not sufficiont 
provision for other hinds ol education availablo. It would ho a move in tlio 
rigl.l diroclion if tho middle school and high Bcliool education ncro mnoh moio 
varied lihe higher collcgialo ediirntion. At present tbero ore colleges for 
^modieino and surgoiy, mechimical and civil cnginceiing, ogiieiilturc, and for 
military traiuhig, but in high schools nc find only ono lifeinrj course uithoul 
any altoniiif at imparting instruction in any roeation. The ifesocialion vioiild 
thorefoie advocate the opening of tcelmical oeliools in uiiicli the village 
indtistrirs vvoald ho dealt nilh and taodom fljiplinnccs and impioved tools and 
improved method® of vvoiliing in. say, earjicntry, smithy, pottorv, or leather 
nianufcctuio nnd hand spinning and wraving bo brought to tho notice of bojs 
attending middle schools fo that v>hcn a hoy leaves tho school he will be 
able to rcif up Ob an independent vvorhing rnnn instead of having to reck 
cervice on the meiits of liis lilorniy ability ns at present. It would be quite 
feasible to start one icelinicnl school on tho lines suggested in cncli districi. 
Tlicso ttchiiioal hchools can manufaclure articles- nliich will fmd a u.sdj sale 
if they arc adopted and ouited to llio needs of the people. Purl of the money 
rrntlispd nt this wav may be credited to the account of the boys vvorhmg 
in them so llinf at the end of the term the hoys will have not only confidence 
in llicnicclvc, hut tl>e monny wherewith to buy the tilings lequircd for starting 
the indusfric'. 

(b) ii) To give n vniicfl chdiacler to llio education given nnd to intio- 
diicc the study eif nafurnl scionecs nlong with literary snbjoJts will turn out 
peopl" belter fitted to inohe a living and aiao create interrst in agriciilluro. 
In order rtml craftsmen may bo induced to follow- their aueoslinl trade viilb 
intolligeufle, a training in ntanual arts may be introduced in suitable localities 
if not in all places. 

(ii) Compulioty cdncntioti, ihougli dehimble In rural mens, should be pie. 
ceded by free niinmry education in vlHngi’s to indiuo ouUlvotors to send their 
Sona to echoolp. Oiherwiso ns a majority of them require Ihoir sons to 
tend to their entile while grazing or do ronic light vioik for llio household, 
' they will bo unwilling to send their «ons to school ns they tliemselve, Imidly 
appreciate the benefits of such education. 

(ffO Aa soon ns tho hovs attain ti ceilnin age they begin to he upoful 
to their parents in their vvorlt. It will bo fl burden on tlie tilcnder re-oiirees of 
the parents if l»oy< run sent to schools when tlicy cannot nITord to loan the 
inconic which the lioyf, would he aide to eiim and if fees have 1o bo paid 
in addition there will be still h-ss inducemtnt. In this connection it may 
be pouited out ilial the fccs in priiiiuty acltoola in eorlnin parts of India 
apoeiiiUy the ryotwmi districts ore lower than in rimiindari tracts and Pro- 
vince*'.’ The .^csoeiutioh thciefore aupgesls that (where llio value of laud 
has niiich meicaspd einen (ho time of pcminnent ectlleiupnl) inoiul piessurc 
bo brnueht to bear on the jainindhr to open seliools for tho sous of his 
tenants Iilw tho Indian millowneT.s who nro now beginning to do welfare work 
for tboir Inboutcrs by opening (•chooK for tbeir sons mid giving medical aid 
ill ceitom en»rs, .^s tbe rninindar i« gelling rich on neeoiinf ol Iba jwriniinont 
sottleineiil through people toiling in lii« fields, if Is but naturnl to ovpCct 
thot ho «Iiould bo asked to pay a certain nmi ns foniribulion for mninfamiiig 
a free primary achoel for Ui's tenantn’ rons mid for oilier nctivitics likely 
to Improve nual eonditionr. 

Qccptios 2i. — ArmAcnvo CsMTAb — (o) AgrlouUuie by ittelf ns emried 
on now i« noi profilnble anil meri with capital do not inveal money in it 
bcoauve as an inditslry it does not jdcld ns nuioh interest as is obininod in 
other industries. Agtteuliuro nl mesent is reduced to the slate of Induslry 
in which the eiilUviifor etnplojs his doily Inboiii to emn ftomn dayp' vvnges 
during the -^ear; ami hcaeo imless tho ai/n of ono big farm ot Iho total 
numlwr of holdings is hufTiciently large to bo economically productive and 
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at tho same time capable of pravidiug a decent living, no man of capital ivill 
be attracted to agricolture. Tho passing of such Acts as tho Usurious Loans 
\ct and the Deccan Agriculturists’ Belief Act has made the tnan who can 
lend mone^ to the oultirators shy of investing his capital m land mortgage 
made even for improvements in lands, as there is in his view no surety of 
gettmg due interest and sometimes oven the capital is lost. If the capitalist 
takes to agriculture on his own account, it ia but natural that Be would 
expect to have aome if not oil amenities of life that he enjoys in cities and 
towns, n better social organisation, the lack of iihioh diives nuay people 
of means to towns. 

(h) The finanoiol condition of the agiiculturist is certainly not buoh os 
will permit of hta effecting improvement in his land. Lock of capital makes 
the agnoultuiist hesitate to borrow money for costly improvement because 
if the undertaking proves a failure for some reason or othei or does not yield 
a good return, tho agriculturist is burdened with unproductive debt. A short- 
term lease and uncertainty of tenure in zamindari lands is another factor 
which naturally discourages actual oultivatois from effecting improvements. 
There is also the fear and suspicion lurlring in the minds of we agricnltuiists 
that any improvement effected by them would bo liable to increased land 
revenue. In zamindan tracts the increase in rent would be much higher. 
The local customs of zanundars designed t« evict a tenant by increase in 
lent or participating in tbe benefits of improvement ivitbout paying for it 
also act as deterrents. In some coses ignoionce of tbe fact that any improve- 
ment is po3<;ible is also responsible for non-improvemont or stagnation. 

'Want of enthusiosm and co-opeiation among fellow cultivators are also 
partly responsible. Provision of adequate propaganda staff of agricultural 
orgonisets and demonstrations of improvements in villogcrs' plots are moans 
to make the agriculturist effect improvements in his land. 

Tbe Association considers that in Kortbem India where tbe ^ zamindari 
system prevails the zamindara should be made to.davote a portion of the 
money which th^ derive os rent collected from the tenants in atarting de- 
monstration farms, seed stores, implements depots, voterlnsry hospitals and 
in supping good bulls for improving the breed of cattle. In tbe_ past when 
zamindars hko petty kings used to protect the people by maintaining a small 
army of ttioir own it was fair that they should exact tho land tax from tho'c 
who owed security of their lands and crops to the protection offeied by them, 
but now they no longer fulfil the funriion and for the rents oharged at 
present no eubstentiol service, it appears, is being rendered to tbe tenants 
and this seems inequitable ao long as this state of things continues. J1 wo 
are to have bettor social organisation, panchayata or Union BoarA should be 
encouraged wherever possible. Demonstrations of what a model village shonld 
be like moy he given by establishing one suck village in each felidv as it 
is tho surest means of making the people in towns as well as in villages 
realise that life in vUlogce of which the model villages ore examples is worth 
living. Betired engineers, medical men and officers of the -Aigrioulturol De- 
portment may be induced to etay in villages by giving them certain facili- 
ties and a seat on the Union Board or pancheyot. This will give an impetus 
to tho development of model villages. In colonisation acbomes also a sprink- 
ling of such men amongst tho agrioultural colonists is necessary ns it would 
thereby naturally make the people in such colonies pay more ottention to 
health and hygiene and better trausportation facilities in a w ny that no amount 
of leotuiing would do. \ 

Qufstion 2S.— IVeptabe op Bdrai, Bopunmou. — (o) The Associetion would 
consider that the improvement in the rural conditiona will be to some extent 
acoaleinted if in each taluk one 3r two model villages nie brought into beiu". 
By a mod A village tho Amocintion means a village whidi has got a hospital, 
a village sohool, a co-operntivo society, an agricultural association, a veteri- 
nary disponsaty, a small library and a place of amusement. Snoh model 
villages shnuM he connected by good pueca roads with headqnai^rs of the 
taluk. Tho cultivators round about might be induced to vieii these model 


Mr. N. V. Joshi. 



315 


viUflges frequently. Tliereby an intciost will bo aroused in them to iiupiove 
their own ■village conditions and unless sanitary and social conditions in 
villages are made better than ■what they are at present the present drift to 
the towns ■will ^continue. In the past when the mode of life ivos practically 
tlio same for uch and poor alike, the Tillagos wore more homogeneous but 
now that towns and oitiea provide so many faoilities and comforts of life, 
those who have ■nealth are tempted to migrate more and mote to cities where 
they can command the liighest class of education for their sons and dauglitcrs 
and can have them settled in various avocations of life. A great field is 
opened out in the commeroial and industrial lines in cities and human instinol 
being ■what it is, everybody thinks that ho can betle'' his piosppols whoie 
any one whom ho knew has actually done so. 

(h) I'ho Association is in favour of Govoinnieiit conducting economic susvey* 
in typical idllages with a view to ascertain the economio position of the oulti- 
vatoiu. In this conneotiou the Association is in gcnoial ogreement with the 
■views of Mr. Sumett Hunt in the Hcononiic fSnquiiy Committee. 

_ Question' 20. — Statistigs. — (a) At present* the departments in the Pro- 
vinces ifruo Seoson and Crop Hoports and Forocosts of principal crops. It 
would bo -desirable to hove these ns widely advertised as possible in the 
mof^sil also so that an idea may be formed of tiie stocks likely to be 
avnuablo m the coming season ond the prices may ho regulated more on sneh 
established information. As regards estimates of crop yield these are based 
on tho area under n crop, the average yield per ecre and the beasonnl factor. 
As regards area figures those ate fairly accurate in ryotwaii trocts ond iu 
those places^ whoie land records are properly maintained. In certain zamin- 
dari tracts in Madras and in tho permanently settled tracts in Bengal ond 
Bihar they ore capable of improvement on simUor lines os rjotwari traota. 
As regards the average yield per acre tho Agricultural Dopaftm»mt should 
conduct more crop cutting experiments in different types of soil so that a 
fairly ocourato figure may be arrived at. As regards tho seasonal factor it 
would be bettor to pvo in percontoge, the weather conditions influencing 
giowth^of the crops as compared with the average of tlie preceding ten years 
instead of saying that it is tan or twelve annas of the normal crop as nobody 
is sure of what quantity is exactly meant by a normal crop. It is desirable 
that in each Province tbeie shoulcl be a bureau of statistics attached to the 
Agricultural Department with a good stall at the headquniters and with 
itinerant assistants who would go round in the district chcok-ing the returns 
submitted by tho revenue authorities and educating them when necessary ns 
regards tho value of accuiato fibres. In advanced tracts some nou-officials 
living in villagos and in touch with agriculture may also be tried os reporters 
for tho purpose of forecasts .as on additiounl check on the retums, buhmitted 
by tho Kevenue Department. 
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Mr. N. V. JOSHIf MiSc>j LAg.^ Representative of tbe Imperial 
Agricultural Department (Pusa) Association, Pusa. 

Oral Evidence. 

A.2602. The Chairman. Mr. Joshi, jtju are Secietaiy of the Pusa Associa- 
tion of tho Imponal Agncultural Department; is that the title?— A’ea, At 
present I am officiating for tho Secietaiy, nho has gone on lea\o. 

A 2003. Wo have m oui hands tho note of tho oridenoo that jou wish to 
give. Have >ou any further statements that you vould hko to make at this 
stage, 01 shall I ask you one or two questions? — uould only like to say this, 
that wo have in several meetings of the Association discussed all the points 
that MO have noted dou-n in our memorandum. The memoiandum iras drawn 
up by a committee appointed for tho purpose and it has been lead out and 
discussed in tho meetings of tho Association. This memorandum, therefore, 
represents tho collective opinion of tho Association. 

A.2G04. How long has tho Association bean in existence? — Tor nearly two 
years. 

A. 2005. Your nolo is very full, and I think, your meaning is perfectly 
plain on tho face of it, but there are one or two points 1 should hke to ask you 
about, ^\ould you turn to page 293P Yon nro talking there nbuut pubiica- 
tioiis and you say, “The delay in publication of tho results obtaiiu-d 
by rcscaich workers in tbo various Departments of Agnculima in India hampers 
to a groat extent the progress of lesearch." To what exactly do you attribute 
that delay? — The delay occurs m getting the results printed. They have to 
ba circulated to several membeis of the stafi who are sometimes on tour. Wo 
have got to wait for them for ono oi tw o months, and tho Ihmo taken in printing 
is also considerable. 

A.2C0G. You would probably ngice that a certain amount of delay on occa- 
sions is less disadvantageous than would be the premature publication of 
unsound results or anything of that sort?— That is tiue in some coses, but in 
other cases it is o disadvantage, because the results tint we have already 
obtained are sometimes printed in other countries before our publication is 
out. . 

A.2607. So that you think that » Board of Editors might take the respon- 
sibility? Is that tho point? — ^If tlie piinimg could bo done a little quicker, it 
would be a great advantage. 

A.2G0S. Is it the Head of tha aeotion eonceiucd who goes away on tour or 
who? I am not suio that I hBvo_ understood vou? — After the Head of tho section 
has passed it, it has got to he circulated. 

A.2G09. To other Heads of sections? — ^Yes, and they are sometimes on 
tour. 

A.2610. I see you are not satisfied with the indexing in tha libiary?— That 
is so. 

A.2011. Has thoro boon any improvement in that respect of late? — We have 
not'got tho index of subjects or of the journals that is to bo found in the United 
States of America. 

A.2612. Is it the oxpeiionoe of members that consideiable delay occurs in 
searching for particular books? — ^Yes. 

A.2613. Turning to page 293, hare you anything more to say about post- 
graduate training than what is sot down thorcinF Can you suggest any 
means by which this course might bo made more attroolivoF— After putting 
down our views in the memorandum, I have been told that some of the Heads 
pf sections are quite willing to lake students for the higher degree given by tho 
Indian Universities piovided there aie seats available. If this definition of 
their attitude is made clear when advertisement is mndo for admitting studeuis 
in tho Institute, peihaps it would attract more applications. 
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A.2014. I ivRnt to be certain wlinfc it is that you mean when on page 294. 
you suggest iho institution of an Agiiculturnl Organisers’ Service? Aie you 
thinking llieic of _n senes ot orgniiiscis in Plovinciar Services? — -Wo are 
talking of an Agricultural Organisois’ Service in the Provinces. 

A.2615. 'Whnt exactly do you mean on page 205 wlien you speak about tlio 
lack of comradeship^ in the laboratory? — We mean that At present we have got 
throe different services in this lnt.tituto and there is a large difference in the 
pay and piospocts of those senicos. Tins creates a feeling among the diilciont 
members of llio staff which lends to the nioinhora of one soivire feeling rather 
ditBdeUt about nppioncliing tho meinhcis of the higher service siniplj because 
they think that tho administintive difteiencos that evist would prevent them 
from coiisuiting them in tho same manner as tho> would havo consulted men in 
the same scivice or men who hud risen from the somn service. 

A.2C10. 1 uudeiatand whnt lou hold to ho tho ciroumstanccfr that bring 
about this lack of comnideslup, but m whal fashion does it manifest itself? 
Is it n question of subordinates not being taken into the coiiiidoiice of superiors 
about paitiouhr e\poriinants or what? Is that one phase of the mnttci?— Tlio 
Heads of seetions, for example, ooine in coiitnct with each other and meet each 
other at saiious times and liio scliome foi expeiinicnls tlint tliov iaj down is 
perhaps passed on to Iho siihoidiiialcs in the vaiious aspects. Tho subordinates 
jio not knoT tho rcheme ns a whole and tbeiafoie thev do not fake the boruo 
interest ns tiio Heads of .sections do or which they would lake if they wcie 
present at iho time of consultation. Hcnia their mtoicst in eaiiyiiig out the 
espcrimeiits is not tlic f-niiio .i^ it would Imvo been if they weio picscnt when 
the original experiments were agreed on. 

A.2ul7. I was a little surpnsed to notice that on page 207 in suggesting 
Hint farms shonid be attached to certain educational establishments, joii 
name JOO to 200 acres. Is not that rather a largo faimP — ^This fnnn is 
supposed to be Htt.iched to Hie iiigh nhool ot a distiiit wheic tiio numbei of 
«tudehts is expected to bo suflioienUy lirgo. 

A.2fllB. I am sure you and vowr ss«ociflles appiecialo the dillieult\ of 
managing a plot of that Alee, It becomes a very big unit and requires skilled 
managcinent?— Wo would like to hlivo a trained agneultuial grncluote for that 
purpose. 

^1.2019. You suggest that the Agiieultuial Hopai linent itself should manage 
the faiinj is thot tue Idea? — Jso, iho tiained ngrieullural graduate should ho 
in tho BurvicB of the Education DepailmAit. 

A.2020. I mil not inisintcrjireting your words. On page 297 yon uro talk- 
ing about training students in high schools and you say that it will he neces- 
sary to niaiiituin a farm ot 100 to 200 ntics innnngcd by tho Agriculliual 
I Debar tmojit* — I'ain afraid in tho huriy of getting up this memorandum, 
tins mistake has ocenrred. It is a mistake to say that it should bo managed 
by tho Agricultural Department ns such; it .stiould bo managed liy ngricnl- 
iitrnl graduates. 

A.2G2i, On pago 298, you develop jour ideas for the exiension of the 
doinonttration phd propaganda sei’viccb, and I soo tiiat you arc attracted' 
l>y (he supgcstipu liiat the grouping of paiivhajnts aboiild be encouraged by 
way of stimulating Bolf-bolp? — Yes- 

A.2G22. Do you know of any actual experiment upon wliicli tins siiggeslton 
Jias Iieen founded P—'l'liero has been some movement in llie'-o pnncha.vais and 
Union Hoards in Bengal to have tliis sort of thing done, Tn olher Piovinres 
theio are noi many paneiinynts encottroged like tliat as yet. The panelmynts 
are not formed, or whore they me foimed fhev luivo not had sufheiont time. 
Wo think that these panelmyals. if they nio toiincd, 11011 tike this up. 

A.202.3. On page .806, you are dealing wifli veterinary problems. T take 
it you have no icpresontnlives of vclerinaxy bcionco on your Assoeiation? — 
Wo liavo. ’ _ ' 

A.2624. Do they Bubseiib}' io the view that it inigbt he well to ninko further 
iiivpsUgalions into indigenous loinrdies? — Yes, they do. 

A.2025. On pago 314, I liovo studied your suggestions for l)io creatimi of 
model villages for propognnda puiposet.. t do not quite gnihor’ from 50U1 
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echonic how these 'norhs ore to be finnnced. Whoio do \ou suggest the money 
should oome from for the creation of a model nllago in each taluk?— In the 
first instance, for the one or two model villages that may bo created in a 
Presidency, this money would come from Government funds. After seeing 
the model village and Its advantages, we think the people from different 
villages would come forward to got their villages organised, and they would 
probably bo willing to paj the necessary expenses required to remodel or 
reconstruct their villages. 

A.2620. Sir Henry Lawrence: Were you in the Bombay Department of 
Agriculture at one time?— Tes, I was there for 2 years. 

A.2C27. Do you como from the Poona Agricultural College? — I was trained 
in the agricultural branch of the Science College. The Poona Agricultural 
College was not started when I entered college, but I was demonstrator there, 
under Dr. Mann, for 2 years in chemistry and geology. 

A.2628. In the Department of Agriculture at Bombay? — lies. 

.V.2620. And then you were transferred here?— Yes. 

A.2Q30. What xrork are you doing now? — I am First Assistant to the 
Imperial Bacteriologist. 

A.2G31. On page 293, I see tliat you consider that the Bombay system is 
superior in certain matters. On the question of demonstrations and props* 
ganda, yon say, " Tho moasuros adopted by the Bombay Department of 
Agriculture are in the opinion of the Association the most eCeotive ones.” Is 
that your own mow, or the view of the whole Association? — It is the view of 
tlie whole Association ns well ns my owm view, 

.\.2632. And you think that whon the distiibution of eeed is mode, the 
department should guarantee the grower against loss? — Yes. 

A.2033. Is that being done in any other part of India? — The membots of 
the Association, who come from differeut ports of India, have not pointed out 
that it is being done in other Provinces, and in Uio reports issued by the depart* 
ments we have not seen any mention mado of that system. 

A.203I. You think thot would bo the most effective method j is that based 
on the expcnoiico in Bombay? — Wo think that guaranteeing the grower 
against loss not only in cases of seed but in any kind of experiment would 
create eonfidonco in tbo grower, and bo would bo mote •willing to carry out 
the experiment than if ho had no snch security. 

.\.2635. Do you know whether in fact the Bombay Department has over 
had to moko good any losses? — Wo do not think that ony substantial loss hos 
occurred except in one or two cases. 

A.2630. No olairas for losses have been made against the department? — ^No, 
except in one or two coses. 

A.2Q37. I suppose it is possible that claims might bo mado on very unsubs- 
tantial grounds, which it would bo very difBonlt to doterminoP — Of course, in 
theory, it is quito possible to make such claims, but so far ns tbo piaotical 
results of Ibis gunrontcoing arc known wo nro not sure whether such claims 
would bo made on flimsy grounds. 

A.2038. I gather that you consider that tbo service which you represent has 
not got sufficient openings in the matter of prospects and_ pay. Hava you work* 
od out ony scheme of what you tliink would bo a suitable soole of p_av for 
yourself and your companions? — Wo could supply it to tho Commission if it is 
required. Wo did not like to put it in, because in a general enquiry of this 
kind wo did not wish to put forward our claims os suoli, ss it might ho thought 
we were actuated by selfish motives in representing tho claims of our service 
to a Commission of this kind instead of representing them to Government. 

A.2630. Hove you made any such claims to Government at ony time; have 
you mode any representations on tho matter? — We have not yet made one, but 
we have got a oonemo in bond, and wo ore going to represent tho matter. 

A.2640i Could you send it in to the Secretary of the Commission for infoi- 
mation?— As soon” ns it is ready I will. 
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A.2641. ’Mion is it likely to be leady? — ^In a week or a loitnight. 

A.264S. IFliat would bo ample time. Wliet is ilio main criticism you bare 
to make? Tbe starting pay is not sufficient, or the pay to which you can rise 
IS not sufficient, or x^hat? — 0?he starting pay is not altogether sufficient. Then 
after having risen to the maximum, pay, the Assistants in the Subordinate 
Service are not satisfied to romoin permanently on that pay. There is no pros- 
pect of promotion to the higher eorvico; the posts are limited, and they tiiink 
that an intermediate gindo of pay is necessary for workers who have shown 
aptitude for research and uhose work is appreciated by the department. 

A.2C13. .\ro you, in foot, worse oil than the officers who remain in the 
pioviueinl dopaitmcnts? — The Class 11 officers and scientific Assistants are 
Certainly, in our opinion, worse oi! than the officers of similar gtado in some 
of the provincial departments. 

A.2C44, Is there any opening for you to transfer back to provincial 
department? — ^Tho provincial departments are unwilling to take people who have 
risen in the service at Pusa, simply because tlic cliums of tho people serving 
there are handicapped thereby. They woitld not like to take men from Pusa 
except on n lower grade of poy to start with; ilioy w’ould like to promote their 
orni m(?n. 

A.2045. Do you wish to see the system of mutual linnsfcr made possible, 
so that men might be brought from tho prorinoial departments to Pusa and 
men from Pusa sent bock to the ptoviucinl departments ; is that in tho scheme 
of your Assoointiou?— ‘Wo have not definitely suggested it, but wo have discussed 
it, and if tho different Govcinnrents are willing to accept that, it would bo 
advisable to do it. But, ns we are concerned with the Qovommont of India 
and wc are going to send the scheme to tho Govommont of India, wo havo 
not thought it fit to bring the matter of the interchange of officers by the 
Provincial Govommeilts to tho notice of ilio Govommont of India, because W'e 
have not got (bo views of tbo Piovinctol Govoinmcnis as to bow for they would 
appreciate it or be willing to give effeot to it, 

A.2G46. You are not reluctant to Icavo tbo secure position of service under 
the Government of India for the more precarious position of eorvico under 
Provincial GoTcriimoiitsP Is that in your mind? — ^Tliat is not tbo point; we 
would bo willing to go to tho Provinces, but wo nro not stiro that tho provin- 
oial men would bo willing to come horo. 

.4,2017. A system of mutual transfer might bo advantageous to both sides,, 
to tho Provincial Gos’emments and to Pusa? — I hod n discussion about it with' 
Dr. Mann, ond ho was in favour of it, hut wo thought it would tnko rather too 
long lor tho Oovomment of India and the Provincial Govcmnicnte to cnino to 
an uudorstonding on this point; it is a question of tho various Governments 
concerned approving of (bis oomso, however much wo may like it. 

WHicn it is a question of having a permanent system, n littlo dolay in 
considering proposals is not a serious matter; that should not dobar you from 
putting forward tho schemo which you tliink is tho best possible for Pusa and 
the Provincial Deparimente of AgriouHnro. I leave it to you to consider. 

A.2048. Sir Oanffa Rant : You arc in Government sorvieeP — Yes, I am, 

A.2fi4fi. Is this Association recognised by Government? — ^Yos. 

A.2fifi0. It consists of all tho Indian mombers of tho staff bore? — It consists 
of Gloss II officers, scientific Assistants, ficldnion and other men in subordtnaio 
grades, ' 

A.2061. Wbttt is Glass IIP — ^Tlioy are equivalent to the Provincial Sorvreo 
men. Tito Indian or Buropenu members of tho Imporial Servico aro not 
nrombers of this .Association. 

,4.26/12. Is w'hat you hovo represonted here jour personal opinion or tite 
opinion of flic Association? — ^Tbis is the opinion of tbo Assooiotion. 

A.20fi3. You placed 'nil ibeso oTitioisms hoforo your Association before you 
sent them to usP — ^Yes The leport of the coniniitteo was placed before the 
general meeting, ' r 
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A.2654. tlnvo you any personal ospciicnco of Other Provinces?— Yes, by 
nn\ of going to the diffoieut PtoMnees and enquiring. 

A.2C.')5. You have made some ciilicisms of Northern India. Have you over 
been to Noithorn India? — ^Not porsonaily, but no have other members who 
ha\o been to Northern India. 

A.2G56. You say on page 314 that the Northern India zemindars should bo 
inado to dcioto a portion of the inoiies* to certain objects. Hon? Do jou 
mem by legislation? — By moial pressure. 

A SC.G? I do not iindcrstaud the meaning of moral pressuie. What do you 
mean by that? — By cicating public opinion. 

V.2C.IB By fatartiug a x>ohtical paper? — Somclhiiig of that sort, if nothing 
else would make lliciii pay , }ust as the millonncis of Bombay, for esamplo, 
aio doing a certain amount of nelfore norh for theil labourers. 

\.205i). Are they domg any welfare norh for tlieir Inbourors? I thought it 
nos the otlii r i.ay. nonever, nliat I nant to ask you is nhether you represent 
licro youi own liens or nhether any other members are in agreement with 
iiliat you ‘^ay? You say that in Southern India liiers hove been silted up. 
Wliioli iivcis do you iiicnnP — Wo noio given the list by our Southern India 
incmbeis. 

A.2()<)0 Have you a branch in Southern India as well? — Wo have got 
mcinborB lopicscuting Southcin India, members coming from Soutbem India. 

.\..2GG1. In this Association?— They are employed in this Institute. 

A.2C62. Can you tell me iihot nvers you moan? — I have not the names et 
-’the rivets m mind at the moment, but if you want them I can supply them. 

.V.2GC3. You boy they have silted up? — ^Yos. 

A.2Gef. Wliy hale they billed up? I have never heard of rivora being 
silted up; canals silt up. In the case of rivers it there is too much velocity 
they turn their course and make a new course for thomselies?— The alluvium 
that is bioiighl along iiilh &o water sottlcb down. 

A.2()C5. What is the velocity of the rivers which you speak of?— This infor- 
mation Las been supplied by the members. 

.V.26GC, You will supply this later on, I suppose? — Yes. 

.\.2007. Sir Tlimiias Btddlcfon; How many persons are ‘represented by the 
Association? Wliat is the membership? — Wo bavo got more than 76 members. 

,\.2668. Of the 76 membeis hou many have leeoivcd a teohnioal educaliun 
01 taken degrees in colleges like yoursoll? — I have not got the exact number, 
Iiut it is about 60. . . , 

A.2G69. So that a substantial prcqiortion, the majority, consists of persons 
who have had a University or college traimng?— Yes. 

A.2G70. Wo understand that this memorandum was prepared, by a tom- 
mittee of Uio Assooiolioii; is that bO?— Tlie Questionnaire was placed befeie a 
"encrnl meeting nud when it opproved of the idea of giving replies fo.il, a 
-committee was appointed to draw up the replies which replies weie next discus- 
sed m the general meeting. 

xk.2G71. Individual members of Oio committee would bo responsibU, 1 
suiiposo, foi the drafting of individual sections?— -Vf ter drafting, this was ogam 
bulinitted to the meeting, and it was opproved by the whole meeting. 

A.2672. On page 203, with roFcrenco to recruitment, you are loolring for- 
ward to a time. I take it, when the great mojority of the persons engaged in 
rcsoarcU will bo Indians. This is what the Association has been looking for- 
ward to in writing Qiis? — Yes. 

\.2073. And your view is that there should bo scope in any Pcbom,v for aUow- 
-ing promotion from the lower to the higher grade without difficulty? Is that 
your intention? — Yes, that is so; not as a matter of couiso, hut on ment. We 
would like that some of these posts should go to men in the lower grade. 

A.2074. At the present time do piomotions take place? Have they taken 
place In the past?' — ^In two cases they have taken place. 
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A.2G75. And you tliink (hat there ought to be manj more Euch promotions? 
— Xps, 

A,2076. TI>o Boheme jou are preparing will deal with tlint point? — Yes. 

A_.2077. 'What is the initial pay of the grade in which you serve?— The initial 
.pay is Tlsi. 250, that is of Class JI oiBoers, whtcli is the same ns the Ptosincial 
Seivico. 

A.2678. Did you enter the service at Its. 250? — No, wlien I entered, it 
was Its. 200. 

A.2C70. W'liat was the ina\imum at that time? — Rs. 250. 

A.2080. 'When jou started on Rs. 200 the possibility of increase was limited 
to Rs. 300? — Yes. 

A.2C81. Wliat is the piesont maximum?— Rs. 600. 

A.2682. So that entering at Rs. 250 oiRcers in joui position can rise to 
Its. 800? — Tos, if they enter at tlio beginning. 

A.2G83. Sir JItnnj Lairrcnce: Wlinfc are the increments P — ^Rs. 20 up to 
Rs. 600 and afterwards Rs. 25. But as wo were promoted after 14 years’ 
service it is doubtful whether wo would roach iho maviinum. 

A.2C84. Did you join Government sorvico on Rs. 200 P — ^At Pusn I joined 
on Rs. 200. 

A.2685. Originally when you joined? — At Poona I Joined on Rs. 50. 

Ail08C. Sir Thomas Middlcion: About wbni year did you join the sorvico 
in Poona? — 1008. 

'A. 2087. And was that about tlio ordinary joining pay of students who wero 
passing through the Poona College at that time? — ^No; the joining pay of the 
ordinaty ngneuiturnl gradunio was Rs. 80. But ns T was a graduate in Aits 
as won ns in Agriculture 1 w at given a speeial liigher atnrt in pay. 

A.2688- Can you tell mo what the existing rales aio theie?— They begin on 
Rs. 100. 

A.2ri89. Any ginduate in agriculture who gels employment starts on 
Rs., 100? — ^i’os. 

A.2600. Sir Henry Lau rence : That is not quite correct ? — That is my inlot- 
onntiou; but it is not less than Rs. 80. 

A.2091. Sir ThomCa Middleinn; IVIint I wanted to got at was tho rise that 
had I alien plaeo ou account of tho incren*-B in the cost of living. Tho araeul- 
tural gradunto who foimerly got Rs. 30 now got^ how much? — Between Rb. 80 
and Its. 300. 

A.2692, Docs jom Asvocintion hold tho view that tho recruitment of gro- 
dUntcA to the son ice should iu all oases be on oue level, bo that the hipier 
posts should be gained by promotirn? — We would not sn\ all; but about 50 to 
GO por cent siiould be by proinolton. 

A.2093. Turning to page 291 of your priicis. T do not fc"o wliat difforonco 
there is between tho functions of tho Agiiculturnl Organisor that you ask for 
and thoso of tho present District Agrieulturol Officors” — 'Wo would like to ex- 
tend Iho lunctions of tho District Agi itultural OITicer to tho sub-divisions of the 
district Olid in addition to (ho pie'onl funcfioiih wo would lilio Ihia oflicor to 
enqtiho from the agiieiiUiiiisl- flienwelyes wlint aro the exact impiovomonU 
thit they require, I'or example, tJio ngiieiillurtil oOicei is a* picsent engaged 
in bringing lioiiie TO the agiicultnrists tbo improvements that hnvo already 
’licoii made bj’ tlio di-partmeut ; hut we would like him also to enquiio what 
improvoinonts the ngiieullurist himself require i, because it is just possihlo tliat 
xho improvements made by tho depaitinout nro not necessarily those which 
the ngricuHuriat himself would eorry out in jirnctico imlnedintcly. 

A.2691. By inlrodueing the term ‘ AgrieuUmnl Organiser' you aro not 
thinking of n new officoi but of fnerensiug tho numlinr and extending tho duties 
>of tbo men who aro of tho typo at prcsoiil employed? — Yes, ond thoroforo w'O 
hnvo given iiiin iho name of orgunisci. 
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A.26'ii.'; Under " I’lcld nud Lnbotntoii Facilities," jour (.onolusion is diffi- 
oidt to follow. You saj, " But if wo compare tlio output of tlio BoUiamstcd 
Experiment btatiou irith tlio woik turned out at Piisn, wo suifer in comparison. 
The rcacon for this is either want of slolled workers, or deficient organisation." 
Inuso are not the only icasons. You caiuiot comp.uo, for cNamplo, work that 
lb going on 111 Pusa and work going on in Hothamsted. Bothamsted is an 
institution vrhieh is mainly doiot^d to the study of crop production, whereas 
you lime seioml distinct sections of woik in Pusa. If instead of comparing 
Pusa with Itothiimsted you were to compare tho publications of tlio plant breed- 
ing section hero and those of tlio Plant Breeding Institute at Cambridge, you 
would have a legitimate coiiipnri>-on, and If in comparing Pusa wnlh Botbomsted 
you counted tho number of ehemi«ls that work hero and there you might hove 
a_ legitimate comparison. It acenis to mo th.it the reason is not necessarily 
either wont of skilled workeis oi deficient organisation hut may bo due to 
confused tiilnking ou ilic pari of your Association. I think you must examino 
tills point again, because you liBvo mndo what seems to mo to bo a very 
seveio criticism of Purn? — Wc took Bothninsted simplv becauso it was an 
institution well known to some of us on account of its publicotions to which wo 
liatl to refor constantly in comicction with tiic publications that wo woro also 
issuing from this Institute. Wc might quite well hare compared the other 
institutes ns well, hut no fhouglit that these two causes are to a certain extent 
tospousibic. Wc may have put it rather loo strongly, but then wo feel very 
strongly on tho point, and if it is desired that wo should compnro other insti- 
tutes, wc should bo quite willing to do so. 

A.2000. You do not think that the amount of publication on tho part of 
Pusa is eufiieicut, that is your feeling? — Yea, it is not sufficient, and also it is 
*not considered of suificient importance by tho sciostifie world. In tho impoi- 
tanec nltnehed to tho Bothamsted publications and the Pusa publications wo 
fiuilcr in comparison. 

A.2G97. Sir Oan<ia Jtam: Have yon seen Both.unsted? — We nie talking of 
publications of Bothamsted. 

A.fiCiiS. But lisve you yisited Bothamsted?— Jfo, but I have come in contact 
witii workers at Bothamsted. 

A.2C99. Piofessor Oanguhe: Do you know when tho Bothamsted Station 
was started?—! know it is many years since it was started and it is getting 
the adrontago of having worked for a long time. Wo wore, however, com- 
paring tho work done and publications issued from the BothniuBtcd Station 
and tlio Pusa Institute in the last ten years. 

A. 2700. It was started in tho middle of the ninetoenth century, was it 
not? — Yes, 

A,2701. When was tho Pusa Station started? — In 1904. 

A.2702. Sir Tfioinns Jfiddlcfon: On page 29t you say that unfortunately 
soil survey has been ignored. Do you mean by that that the soil survoy of Bihar 
and of oilier Provinces of India lias been ignored or that tho exomination of 
tho PuB .1 soils has been ignored?— It is not quite dear from this whether wo 
moan Puss or tiic whole of India, but I think, it I remember right, wo mean 
the whole of India; the “oil survey as such is not carried out throughout the 
whole of India, nor has it been begun. 

A.2703. Have you ani conception of i.hat n soil survey of tho whole of 
India would iiicanV— Wc have, hut wc think a beginning should bo made. 

.\.2701. Do you tliink you know how to b.'gin?— Wc have a roll survey made 
ill the Madras i’lesidcncy of some of tho types of coils that have been dealt 
with by that floparlmcnt. 

.^.2705. Sir Oanga Ram i You say a soii sutvov lias boon done in the Madras 
Presidency?— It has been done in somo of the disfriets. 

A.2700. Can you toll us of any publicarion with regard fo that? 

A 2707. Sir Thomas MidiRcton: you were thinking of a soil survey of tho 
type of tho Madras “oil survoy? — Yes. 
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A.*i708. Sampling of soile and osamination in the laboiatorjr; that is not 
Tvhnt is usually meant by a soil survey, but that is what you are thinking of at 
prescntP — Yes, that is what wo arc thinlcing of at present, tlio examination of 
the soils of different types. 

A.270f). Taking enraplcs, bringing them to the loboratoiy and examining 
them? — And mapping out exactly where thoso trpes of soil' are mot witn in 
the districts. 

A.2710. If you had confined your object to the first, I think your suggestion 
would hove been better, because you w^ find when you come to mapping out 
that diflioultics arise. In the next paragraph you remark that either for lack 
of co-ordination, or duo to a deficient organisation, or for want of sinilcd 
workors, tho analyses haro not been corioctcd and Htandardised. I do nos 
quite understand what that means. Is it your meaning thot you have not 
dovised stondard methods? — Yes, we have not got standard methods adopted 
by tho difloront departments and tlio methods themselves have not been com- 
pletely standardised ; wherever they have been done by the different methods 
it has not been shown how* they can be correlated. 

A.2TI1. Is it not tho case that investigations on methods of annlysu. are at 
prosont being undertaken by the Chemical Section?— -InvesUgation is being 
undertaken but not in tho complcto way that wo would have liked. Some 
mothods have been undertaken and some methods have been made ofilciol. 

A.2712. Whnt I do not understand is whotber you complain that in mnldug 
analyses standard methods have not boon followed, or that no ottempt has 
been made to improve upon existing standard methods? — Wo do not know 
which standard methods this department would like te follow, the methods 
followed arc sometimes different. 

A <271.1. But under dilForent conditions it may ho necessary to vary the 
method? — ^y«s, hut if wo hare a standard method, if it is necousary to vary* tho 
method, we would know that the particular method varies from the standard 
method and the reason why. 

" A.2714. You yourself are not familiar with this particular work, methods 
of nnolysis? — ^No. 

A.2715. Then you express the view that there ought to bo teelmologicnl 
]aboratene<-, so that suggestions which arise in the course of your investigations 
miglit bo worked out on a largo scale. That is item 6 on pago 2f)5. On tho 
next pago yon suggest certain things for attention: you refer, for example, 
to milk products sueli ns ensoin, milk powder and other ngricnltnral subjects; 
that is tlio kind of thing you had in view? — Ycs. 

A.271G. On page 206, parngi*npb (iv), with regard to ngrionlliiral education, 
yon sny training in agriculture should be made nttrnetiro by teaching the hoys 
to solve the ngriouiturnl piobloms of the locality. Hos your Assooialion attempt- 
ed to discuss in detail liow this could bo done? lies it over tiled to prepare 
an experimental syllnlnis which (cacheri! might employ? — We have not got n 
pnrlicuhu syllnlnis, but what wo mean thereby is that in varied tracts, sugar- 
cane tracts or partioulnr crop tracts, agriculture would bo more attractive to 
the boys of that tract if the pioblems of that particular crop or that particular 
Joonlity w’cro t.icklcd. 

A. 2717. T think overyoiio will ngreo w’ith that view, hut you recognise, 
mttuv o£ you having been ptiwh-uls, Uint n tcaoher hos groat dilTieulty in intro- 
■dnring nn experiniontal course, nnd what I asked was whelhcr your Associnlion 
had even given attention to the froming of oxperimonlnl oouircs of this sort. 
Have you discnsRcd suoh maftori. ns the improvotnont of tenohing? — Whnt wo 
think is that if particular experiments on those crop, mo carried out by the 
leneherb, it will be more U(elul than simph tnikiiig on genernl agiioulluro, 

. A.2718< That is nil you mean? Yon have not ns nn Asiociation di5cu<'sod 
questions of agricultural edncnlion from the teohnicnl point of view? — ^Jfo, 
not fiom the tochiucnl point of view, . 

Mr. N. V. .Toslii, 



324 


A.2719. All of >ou bere are in a favourable position for discussing such 
ijuestiona, because you have all been through agricultural colleges and have 
lind experience? — Tes. 

A.2720. I wondered to nlint extent you have tried to improve agticultureP — 
We did not like to go into the details of the methods of preparing curricula and 
that sort of thing, 

A 2721. I was not asking with reference to the preparation of this pr^s; I 
was asking with refeicnce to the meetings of your Association, ^e such 
matters discussed at the geneinl meetings of your Association? — ^These mnttcis 
ate discussed in a separate association for the purpose; tliere is a separate 
association formed foi the purpose of discussing these technical matters. 

V.2722. In Fusa? — ^Tes. 

A.2723. VTbat is the name of that association? Are you not a member? — 
I am a membei, it is an association of the assistants; it is called the Fusa 
Scientific Association. 

A.2724. You commend a method of providing empjoyment for middle class 
youths which we have had before us in many localities. On page 290 you 
suggest they should be provided with capital and with what you call decent 
sized blocks of land. Has the As'-oriation discussed tliis in detail, what is 
meant by a docent sized block of land? How manv acres? — Of course I am 
not in a position to give the exact acreage but it should be of such a size as 
to yield a decent income. 

A.2725. I am afraid it has not been given a decent discussion. This is e 
veiy important subject and i had hoped that it w’ould have got o decent discus- 
sicii from your Association? — ^If particular areas wore referred to wo would have 
given the evaet acreage that would he necessary, but wo did not know whether 
tile land icfciiod to was dry farming or irrigated trocts. 

A.2726. Sir Honni Lamencf: What do you regard as a decent income?— I 
would legard Bs, 1,000 per year as a decent income. 

A.2727. Sir Thomas Middleton: Hove you made anv estimate of the capital 
that would bo lequired to earn a tiiousand^ rupees? — If the price of the land 
were not taken info consideiation we consider that about Rs. 000 would be 
required. We are not taking into consideration the price of the land. 

A.2728. Nor the man's own labour? — No. 

A.2729. Tliere is another important point on page 297. You think that agri- 
culture should bo introduced into high schools and that when boys como to otudy 
the subjects, chemistry, physics and botany, they should he required to ger 
up these subjects for the Matrioulotion moie or less fiom an agricultural pomt 
of view. That is your view? — -We hare provided for two kinds of people, line 
is for a class which would finish their education at tho Matriculation standord 
or tho school final. Hicie wo would hove more practical ogriculturo. Those 
who go through tho collegiate course would be required to learn soionco along 
with practical agrioultuie and, ns they have to Icam science, a little less 
ottention to agnculturnl education should be given in the high schools os they 
would get it in fto college. 

A.27S0. Die object is good, but von os a student must know that Mtting up 
all these science subjects for the Matriculation is a heavy task and that the 
ploparation in chemistrv and physics at the present time is very indifferently 
done, Uio amount of chemistry and physios taught in Indian high schools is 
leolly very limited, so that a student has got to get Iiis preliminary aoiontifio 
knowledge at the college intermediate stage. Do you not think that it would 
be a mistake to add an additional subject like agiioultuie to tho ahendy hca^ 
courso which a Matriculation student has to follow? That is my difficulty?— We 
hove dropped some of tho subjects included in the present oumculum, 

A.2731. You have modified the Matiioulation examination?— Yes, w'6 have 
substituted these subjects for the other subjoots that we Lave taken out such 
as history and classical language. Wo hove simply taken English or vemaoular, 
innthcmatics and tliese subjects ; the other subjects we have dropped. 
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At2782. It is not poseiblc to frame an opinion on tho aobomo that you 
ptoscnt in this gonoinl form, but uould your Association bo prepared to draft 
ubnt one might dcscriho as an ideal syllabus for tho Matriculation examiuntion? 
'riien we should bo able to see MhoUter it might bo nceuptablo or not?— ‘The 
s.illabiis that wo have diaien up does not interfero with tho o^inarj lilnlriculn- 
tion syllabus. "Wo have provided this syllnbus ospoeiolly for those people who 
would Hko to take ngricultuio ns a praclical subjoot and dropped out those 
tlieorotical subjoots with which tlioy have not got much concern at piesent and 
which are introduced na a sort of litcinry coiirte. 

A.273.3. You nro talldng of tho syllabus for tho School Final oxami nation 
now, not the Matriculation? — In most Piorincca tho School Final and Mntri. 
cnlation aro being combined. 

A.2734. Professor Gangvlec: Haro you actually drawn up tho syllabus or 
is it still vogue? — ^\Vo have put down only the subjects to bo taught* and linio 
not ciitoied into tho drawing up of n detailed curriculum. 

A.273u. Sir Thomas Midiileion: Then it they aio rombincd, Iho Ifalritnln- 
tion roquireinents rule Iho examination. Is not that co?— Yes. 

A.2730. JDr. Jlyder: On page 292, you say that all schoracs diaun up by 
tho Council should bo submitted to tho Finance Committee. Are you refer- 
ring to iho Standing Finance Committco of Pusa or to the Standing Finance 
Committee of tho Assembly? — To tho Standing Finance Committco of tho 
Assembly. 

A. 2737. But these thingi) do appear bcfoio the Standing Finnnea Committco- 
of tho Asscmhlj ? — do not mean that fhc'-r funds eliould bo in tho hand- 
of the Instiinto. 

A.2738. The Standing Finonco Commiitoe excicmei a von ligid ooutrol 
oi’et evorj rupee that lo spent and it would bo pleasing to the members of 
llial liody to have the support of ofKceis of Goveniinent. Now then, will you 
ploasn turn to the nc'd. page? Have you nut got a Board of llditors tor 
publications? — Yes, we have, 

A.2780. Would you like to have a larger Boaid? — 

A.27-lp, I do not know whether jou hove done any wmk of ibis kind, but 
it really is a ono man’s job ; an editor must bo an autocrat. Now tbon, will you 
refer to post-graduate training on page 293? If Ibis Institute were nlTiliated 
to some Indian University then that would involve o eoriain measure of control 
by the TJnivors!t3- over the Institute. Would joii like to have that soit of 
control? — ^When wo diew' up tins niemoiandum w’e thought that it should bo 
regularly afliUatod to (he Univereity, hut if it it desired that tho Univertilv 
shotild not have any control over this Institute we would bo saliRficd if, ns t 
was told recently, the Heads of sections are willing to take students foi tho 
Doctor’s decrco in any of tho Indian rniieiMUea piovided of course there nie 
seats. If luiF fact is made known at tho time of advertising for applications 
for admission into this Institute, wo would bo satisfied, 

A.27I1. I want jou lo ho ciuito clear about this matter of oirdintioii. In 
the caso of some UnivcrsiticB thoro cannot possibly bo nny afliliniion because 
tlioy .are teaching residential Univeraitics, e.p , Duecn, Bonnros, Lucknow. 
.iJigarli, etc. You could only bo ntiilmted to forne (orritorinl Univerflitic i and 
rigid Conditions to nFilintion nro laid down. If this Institute is not prejnireil 
to accept tho eoiiditions laid down in the Ilcgulnlions of tlm UniveiFitics 1 
do not know how your ITc.ads of aections can introduco boys at the iinio of 
inviting applications to an oxiunination of tho Dorter’s degree of aotno Indian 
University f— Wo have nmny Univoisities granting the highest degrees possible 
for tho work done in thin Jiialitufo. For example, wo had Ihreo degrees already 
granted to throe Assistants for work done in ihie InfUtuto. 

A.2742, By what Universities? — ^Tlie Calcutta and Bombay Univeisities. 
Tho ^iustev'9 degiee was ginnted by Calcutta and the degree of Master 
of Scicneo by tho Bombay Uniyfi'sity. 

A.3743. I have not got tho Regulations of tho Cnlcultn University hut there 
ate, ns you know, conditions atlnohed to this afiiHntion ; and, ns regards Ihio 
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'degree grnnted b> the ‘Univereity of Bombay, if you read the Begulaiions you 
Tfill find that affiilintion carries ivith it a pertain measure of control?— So far 
ns I understand the Bombay and Calcutta Universities are willing to grant 
degrees provided the work is done at onv recognised institute: it need not 
nocessaniy bo affiliated. 

A.2744. Tliere could bo no gi anting of degrees by, say, the University of 
Bombay ns regards study at some inratute in Japan for mstance, unless the 
Japanese Institute were afilliated, and therefore were recognised? — I got my 
degree from the Bombay University. 

A.2745. Yes, because you 'nere a graduate of the Bombay University? — 
Yes. 

A.2746. That is a different matter? — ^But students admitted here are already 
graduates of their Universities, and the same also applies to Calcutta. 

A. 2747. Yes, m the case of Calcutta and Bombay. But you have, I under- 
stand, students here from other Universities and 1 do not know how you 
are going to give a Doctor's degree to a stud^t eoming from the United 
Provinces or the Punjab. The Bombay University would not recognise that. 
It may solve the difficulty of students coming from that particular University, 
but I understand that hero you have students from all over India, from 
'different Universities? — ^When English Univoraities like Oxford, Cambridge 
and London recognise degrees of Indian Universities there should be no diffi- 
culty for recognition of degrees of residential Universities by the territorial 
Universities. 

A.2748. With regard to the duration of the course, take the case of a ^tri- 
culato. After joining he will get a degree in Agriculture after 4 years; is not 
that so? — ^Yes. 

A.2740. Then, you nant to give him the Master’s degree in one year? — Yes. 

A.2760. I unll read out to you the regulation of the Bombay University, 
“ Each candidate for the Degree of Master in Agriculture must be a graduate 
in agriculture of not less than three years* standing and must have been 
engaged in the practice of agriculture, or of work or research in connection 
with agriculture for a period of at least three years after receiving the Degree 
of Bachelor or Licentiate of Agriculture." You want to reduce the period? — 
Yes. The Bombay University is a bit conservative. It grants only the 
Master’s degree. It has not yet given any Dootor’a degree in anv subj'ect and 
therefore the degree of a Master in the Bombay University is equal to that of a 
Doctor in some of the other Universities. 

A.27S1. Lot us consider three stages, the B.A. degree, the Master'a degfee 
and the Doctor’s degree. For B.A. you require 4 years; for M.A. you lequire 
at least 2 years and although there is no period fixed for the Doctor’s degree, 
you require at least three years. You want under your scheme 4 y’ears for the 
B.A. degree, one year of the M.A. degree and 2 years for the Doctor’s degree. 
Is that so? — Yes. 

A,2752. But most of your suggestions do, not tally with tte regulations laid 
down for the obtaining of such 'degrees by the Indian Universities. _ That_ is 
surely a lowering of the standards? — -We would be willing to extend this period 
by about one year, if thot is considered essential by the University Eegulations. 
Instead of 7 years we would extend it to 8 years; 4 years for the B -4,., 2 years 
for the M.A. and 2 years for the Doctor's degree. 

A.2763. Even then you got into conflict with the regulations of most of 
the Inman Universities. Here is the regulation for obtaining the Doctor’s 
degree of the Univeisity of Madras. It says that the degree of Doctor of 
Science can bo given only when three years have elapsed from the time when 
the student took his degree of Master of Science? — The course hero at Pusa 
is for 2 years and in this period of 2 years sufficient research rvork is being 
done. The conferment of the degree depends upon the work that is done 
and the quality of the work done is of sufficient importance to bo recognised 
hr the Universities. It is immaterial whether the number of years is three 
or two 
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A.:i27.‘ii Let u<> turn to tile \hn\rrM»y sidi‘ ol Ihe ninttcr. Do you t liiiik thnt 
the inilinii Unnei'itie'i arc ciitinble ol itealitu; uHh puWit'ntUHi of Iho'ip'! uhith 
uiJl ho /iiibuiittod Irotu l*n'-aF Do jots think thni most of theso I’jia'orsities 
Imio Chaim in AgricultuVc ftiid Chniis in lu.mj of tlip imtural pcieiice>-f — 
Thej’ Imvo got Cfmiib in Xatnrnl and PhyMcnl sciences. 

A.2r55. Take the ca*.t' ot btudnuts itndjing eiitotnology or myeolopa'. Ilnie 
>oH « Chaii for tho^o «ub)eet« in tU*“ Uniieisitj of Doinbny* — Iho AgiicuUnral 
CoUeao is there. 

A.27o0. The viliole thing nil! roiuc baek to Pnsn like n booniorniiK. The 
Rtudmils iVill he taught here, their iiotk triil be done here iiiid their examin- 
ers will hole lOry little say in the matter! — ^5fy thein>. was evnmined liy the 
Dangntore liiMitnto. 

A 27o7, Sir llnoii Ijncfrtift On that \o« weie Biven an M.Si* degree by 
the Donihay T-iHveraityf— Ye^, 

A.27.W. J)r, Ifj/dni With legard to the matter of promotion from the 
prorincial r.'ink'-, boa w'Onld yottr etiggestion of 50 per etuit of the posts fit in 
with the general Rclieme of Indinnisaiion? In tho ea»o of the Indian Civil 
Service or tho Toliee, you know tlini the ideal is to have 60 i»er eoiit poits for 
members of Indian domicile nnd 50 per cent for momlicrs of non-Tudian 
domicile. It does not mean that 60 per cent of imreons of Indian domieile 
should nil come from the Prorincial Chil Sen ice. Yon want everythiiiR for 
the Provfnnal Semco!— We arc looking to the time when the liin>oriiil Agri- 
ccilturnl Forrioe will lie entirely intinmd by Indians and of flint tu* regunv 
this 50 per cent. 

A.2760, Thai is perfectly rurreet and I tollow you there. Hut according 
to you thi« M per cent nmdil lie entirelv conrined to promotion trom the 
lower ranks!— 'Yes, nnd 60 per cent from direct recniitmeut. Wo are talking 
of the lime when the policy of Indinnisniton will he guen olfect to nnd then 
them "bonld be 50 per tent direct neinitment of Indians and 60 per cent from 
the lower ranks, 

A.27fi0. That proposal would not fit in with the general selmme «f India- 
tiisaiinii, Ko sntli jwueiitage i-f laid down foj promotion from the rank* 
below*— -It i» not a qnestioii ot laying down an enact percentage. It m a 
unestioii of bearing this fact in mind nnd giving promotion to men of the 
lower rank'!! rtherwise the position would be that students trained in tbia 
Imilitute would be Riven posts in the Imperial Porvii*' by direct reermtmeut 
and the people responsible for carrying out their mluentlon from the beRinning 
would have to bcrve under llieni. Therefore the students pa»sit»g from thi~ 
IisfUtnte iioiild bo the dirrcl supiriori of the men in the rrovinrml Pcrnce, 

A.27(U. TAt Jfrtja o/ f'urfrtki'medr Ton knon that AgricuUnm i» a Trnns- 
ferreil aubject in ciery Province nnd ItTigntion Is Ktv.entHl, You also know 
that ogricnlture and irrigation go luM.d in hand. Have you got any KUggrs. 
lion.® to make on that point ('--Owr As'oemfion has not thought out the 
matter nboiil Transferrea nnd lli'scrred 'iilijeit*, and 1 would not like to 
veiilure to express on opinion 

A. 27(12, On page £Tt jou say, '* oiiforiuiioti Jy In India this aspect of the 
orgamsatimi of reveareli lias iifil been i.ro|*erly oppteeiated Are you botls- 
fod that the public J.rioiv wimt m going on fii'n*!'— What w»* nie.ni to say 
that The kertmnal meetings (hat w.'ie fllnried art* no loniwp bold and we 
would like to hiwe them revived, AWii wo "Hy it lias not heen ri'fogniicd 
in fiidtn, «e mean that It has not been ttcogniseil bj the dtllenut Provinces 
in JndU or the dilfcrent Minlsprs, lo to «ny, Tiiey hsvo not apprecint.Hl tho 
ailiiinlnge of tlu*so Kclbiiml incetmn nnd they haw fiiil<“l to provide inmls 
for rending llitir representatives,- 

A.S7fi'(, Von do iiM HI' All thepuhlitf— Xo. 

A.27<>k On paste Sftl .von tgnip.itv the work done here and ibc work tmnetl 
out ill the ibithamsied ijxperimcitt S’sltoiu May J Kiun- wlmlhcr Po«ia has 
got the same advantages ai th* lUittiftro <te<l Ksperimtnt Station has so fai 
111 imuK situation nnd 'toiidwig are i*>neeined?—'Df ioui'a, Pa«a Ittv- nut 
got the Slime slandirt;;. 
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A 2765 Would jou take that factor into consideration P — ^AVlien vro draft- 
ed tins note no took these facts into consideration. When ire soy that we 
siiifor in comparison we mean that wo ought not to have suffered so much in 
the natural course of things Although wo follow the practice of the Botham- 
sted Kspenment Station in many nays, no find that we are stiU lagging 
behind. That is the opinion of the Association. 

A.2766. You mean to say that jou have taken the whole sitnation fully 
into consideration? — Tos. 

A 2707 On page 294 you liaio made coitain reinarlvs about lack of knoA- 
lodgc ot ciiltuator's problems and 294 jou talk about the language diiliculiy. 
May J ask you to make youi proposals more definite. They are rather 
1 ague S’ — I may toll you that ne do not attach so much importance to the 
language difliciilty But as regards paragraph 2 on page 204 legarding the 
lack of Knon ledge of the culuintor’s problems, no nould like to submit a 
further noto uf explanation (ridr Appendix). 

A.2'76S Then j'oii propose the introduction of agriculture as a subject in 
the schools® — ^Yos. 

A.27G0. What language do you propose to liaso as the medium of in- 
struction at diiferoiil stages? — Wo tliou^t about the question ot tiio medium 
of instruction; 1 think the medium of instruction bud better be loft to the 
lilduc.'ition Dopnrliiiont to nork out; it matters sery little, so long as tlio 
subjects that wo suggest are taught. 

A.2770. And eiliciontly also? — Yca. 

A.2771. Do you not agree iiith mo that they should be taught in a manner 
that mil he easily assimilated by the students? — Certainly. 

A.2772. That you would leave to the educationists? — Yes. 

A.2773. Sir James MaeKcnna: Who started this Association? — -It was 
started ns a result of several meetings that we bad, and the general feeling 
was that we should liavo a sort df Association to represent our griovauces. 

A.2774. Who is the loading spirit? — am afraid I cannot tell you. 

A.2776. Who are j’our executive committee? — One roan is chosen from the 
different classes, e.g., gazetted officers, scientific assistants, ficldmcii, etc. 

A.2770. Am I correct in thinking that the Association is more concerned 
with service questions than with agriculture? — Yes, primarily it is intended 
foi that. 

A.2777. WTion you joined service, you were getting Rs. 60 in Poona?— Yes. 

A.2778. What did you join ns? — I joined ns n Demonstrator in chemistry. 

A.2779. Wlist are you drawing now? — Rs. 620 a month. 

A.2780. Rising to the Rs. 800 grade? — Yes. 

A.2781. How many j oars' service have you had? — 1 joined in 1908; I 
liaio put in 18 years’ seivice 

A.2782. And, duiing that time, you have risen from Rs. 60 to Rs. 620. 
How much did yoiii education in bacteriology cost you? — It has not cost mo 
.luythiug, because 1 took pains to learn the subject myself at home. 'When 
I joined on Rs. oO, I was told to caiiy on some of tho oxperimonls on tho 
lab .ssstpiii of ciiltiiation besides my usual work of demonstrating in chemis- 
tiy, for which I was chiefly engaged. T was studying choinistry and geology 
also for my B.Sc, oxan.inntioii. 

A.2783. Piofcssor O'anaulee. Why did you leaiii it? — T was asked to cnrrj 
on nn im ostigation into tho rob system under Dr. Mann in my spaic time 
after taking tho classes, and I specialised in it of my own nccoid as I irishe^ 
to do the work thoioiiglilj 

A.2784. In which yoai was that? — 191B. 

A.2785. Sir Jniiies MarKenna; You sas, “The delay in publication of tho 
results obtained by research workers in the various depaitments of agricul- 
ture in India hampers to a great extent tho jii ogress of reseaicli.” Is it not 
a laot that in overj' publication of the Piisa Institute there is noted at the 
top “Received for pnlilicstion on sn-h and such a date”? — Yes, that is so 
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A.2780. And is it not n fact that it is the eliquette of scientific norkers 
to give prionty in any piece of inrcstigation to a statement of that kindp — 
Yes. 

In that caso, theic is no particular liArapcnng of rescaidi duo to delay 
of publication in Pusa. 

_A.2787. TliP, Ohairman; Have you got the objects of your Association 
printed or typed? — ^YeSj wc have. 

A. 2788. Would you hand me a copy? — ^We have given them in tho begin- 
ning ol our note. 

A.2789. Have you a copy of tho by-latrsP — ^We will supply you with one. 

A.2790. Ttojessoi GanguUe; Could yon give us also the articles of Associa- 
tion ? — ^Ycs. 

A.2791. You liaie told us that 50 of the niembois belonging to youi Asso- 
ciation are rosearoh workers? — ^Ycs. about that number. 

A.2792, Yon talk about the establishment of a sciontific brothcihood; 
have you established that brotherhood amongst tho'e 50? — Yes, to a certain 
extent. 

A.2793. What do j-ou actually mean by scientific brotheihood? — Tlic spirit 
of helping the scientihc worker in diifercnt aspects. 

A.2791. Do you discuss scientific pioblems in youi Association? — There 
is a separate Association, called “ the Fusn Scientific Association 

A.2795. 1 am asking you about this particular Association of which you 
are Secretary? — Tho Pusa Scientific Association had tho prior existence, 
and this Association did not take up that particular branch. 

A.‘2796. You arc now hero heforo us as tlie Secretary of tho Imponnl Agii- 
cultural Department (Pusa) Association. I want to know whcthei, at any 
time, sou Jias'e discussed seientifio prohlems nmoiigst >oursclvcsi“ — This Asso- 
ciation did not take up those duties, because the soiontifio members of this 
Association aro included in tho Pusa Soiontifio Association. 

A.2797. This Association, nitlinugh they have 60 mombois doing research, 
have never at any time discussed any scientific problem? — No. 

A.2798. Prom that ono could soy that you have not developed the spirit 
of seientifio brotherhood that you would liko to sco established ; am I riglit? — 
Tho same persons who aro members of this Association aro also members of 
the Pusa Scientific Association and the mere tact of tho non-amalgamation of 
the ono with the other docs not mean that wo havo not got tlio spirit of 
brotherhood, boenuso in the Pusa Scientific Association we do discuss scientific 
problems. ' 

A.2799. When was tho Pusa Scientific Association formed P — About 3 years 
ago. 

A.2800. It io mostly composed of Indians? — Yes. 

A.2801. Do you discuss scientific problems there? — Yes. 

A.2802. Do you have minutes of the proceedings? — ^Yos. 

A.2803. Could you give us a list of the subjects yon discussed for tluJ last 
six months? — ^Wo submit a precis of tlieso discussions to tho Agriculiuial 
Journal*, and I think wo could supply you with them. 

A.280i. You feel tho ncosssity of establishing > scotional conferences; how 
many conieronccs of your own section wore liold? — ^Two. 

A.2805. Did you take part in those conforcncosi’ — Yes. 

A.2800. Did you read any paper? — There was no question of reading any 
papor, hut wo had to disouss several subjects that came before us. 

A.2807. Did you participate in the discussion P-^Ycs. 

A.2d08. I cannot understand what you ronll^ mean by " uiisysteiiintiscd 
^ research” on pago 294; will you explain?— By unsystomatisod research wo 
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mean lesearch underiaken not on the basis of a full survey of the cultivator’s 
problems, but on any subject that the scientist himself thinks worth tedding. 

A 2809 t'ould voii toll the Commission n single item of research undertaken 
by your section, which may be classified ns a piece of nnsystematised research? 
— ^By nnsystematised research we mean that the kind of work that wo do is 
not necessarily connected with the agiiculturist’s or ryot’s needs as given out 
by the agriculturist or by the Agricultural Department; ue hare to select our 
onn problems. 

A.2810. Von are confusing the whole situation, I am afraid. I wont to 
know from yon whether you can tell the Commission that your section under- 
took any piece of research which could ho classified ns nnsystematised re- 
search? — want to know whether you mean unsystematic work. 

A.2811. nnsystematised research; I take the words you have used here? — 
We are not talking about unsystematic work; we are talking about research 
on points undertaken at our discretion. Wo are responsible for the research 
that we undertake; we are not told what work is desired from our section by 
the cultivators or the agriculturists or the Agricultural Department. 

A.2812. You want the problems to be tackled by your section to be dictated 
by cultivators? — Nob dictated. 

A.2813. Suggested? — Ves. 

A. 2814. Are you familiar with foreign scientific journals? — So for as my 
work is concerned, I am. 

A.2815. Would you agree with me that Pusa has established a scientific re- 
putation? — ^It has a certain amount of scieniifio reputation. 

A.2816. It has established a certain amount of scientific reputation. 
Please turn to page 294 and tell me how could that reputation be established 
under the conditions alleged by you, that is, want of skilled workers and defi- 
cient organisation? — There wo are referring to the fact that our reputation is 
not equal to that of Pothamsted. 

A.2817. I am not referring to Kethamsted at all; that has been done by 
Sir Thomas Middleton. This institution was established in 1900, imd in 20 
years’ time has turned out work on which it can base its reputation. Von 
allege hero that there is a want of skilled workers and that there is deficient 
organisation and nnsystematised research? — Wo mean thereby that our re- 
putation would have been greater if these causes did not osist. 

A.2818. With regard to your own research, how many years have you been 
engaged in this Institute? — ^About 16 years. 

A.2819. Could you toll the Commi>'5ion the nature of your own research, 
and whether you have done so systematically?— I was working with Dr. Mann 
on the mb system of rice cultivation in Western India, and on the bacterio- 
logical rot of stoied potato tubers writh Mr. Hutchinson. I was carrying 
on work on the bio-chemical decomposition of organio manures and green 
manures, and I have published several articles on that subject in the Agri- 
cuUuml Journal of India. I have got out 2 memoirs in my own name, for 
one of which I obtained a scienco degree of the Bombay University, and I 
have a bulletin on the manurial value of the different parts of green manure; 
recently I have submitted a paper on the economic method of green manuring 
to the Scienco Congress. 

A 2820. How many of these various researches W’ere undertaken on your 
own initiative and how many at the suggestion of your superior officers?— 
Bacteriological rot and the mb system of rice rullivation wore the sugges- 
tions ot my superioi offireis. the bio-chemical decomposition of green manure 
and others organic manures was taken up by myself, after I had assisted Mr. 
Hutchinson in some of his work. Tho independent memoirs were practically 
on my own suggestion; they are of theoretical value only; tho bulletin and 
Science Congress paper that I nm talking of .are but the development of my 
■own work on the decomposition of gieen manures and other organic manures. 

A.2821. In that work, yon received no assistance whatever from tho Head 
of your section? — Nothing evoept encouragement and discussion on some of 
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the questions, hut njthoiit tlie encouragement of nud discussion iritk the 
Head of the section it ivould not have been possible to carry it out, 

A.2822. That is piccisely the point I wanted from you. In reply to the 
Ghnirinau you stated that when problems of research are undertaken, the 
Heads of sections do not take the trouble to explain the scheme to you ns n 
whole and do not take you into confidence nhen they chalk out their lines of 
rcsenroh. Has that been your own experience in your onn work? — Tho pro- 
blems that I uns dealing uith generally had no concern whatsoever with 
the Heads of the ditferent sections. They were entirely taken up in oui own 
laboratory. 

A. 2823. 1 am only talking .about jonr onii section? — ^W'hoii joint schonies 
aiu discussed uith tho Heads of the sections then there is a possibility ot 
this happening. Whon tho problem is carried out in one luboiatoiy and is 
confined ro one laboratory then .this ooes not happen. 

A.2824. So lar as your own uoik is concerned you ha\e no complaint ?- 
No. « 

A.2325. Have you jcnd luucli nboui the research organisations of other 
countries? — I haio road somotliiiig: not much. 

A.282G. So the lemarhs that you make lioio with regrid to icsoaich oiganisa- 
tions are based on msufhoicnt knowledge? — ^Thero is a diiFcronce Pei son- ^ 
ally I may not he acquainted with them, but the other members who drew 
up tho nnsucis and made suggestions have had a ccitain amount of knowledge 
ot research oiganisations. s 

,A.2827. Then you niako suggestions with regaid to tho Pioviiici.il Depart- 
ments of Agriculture, Hare you followed tlicir a oik closely r JJoiv actiiitics 
' like demoustratioii and piopagandn nie carried on? I want to know whether 
>011 an* in touch with the Piovincial Departments of AgricultmcP — Wo are to 
a coitaiii extent; I am pcisonnll.v with one or two Provinces and the other 
moraliore with otlioi Provinces. 

A.232S. When drawing up this piecis did you consult the members ot 
your Association? — Yes. 

A.2329. lias any iiicmbcr of the Association any knowledge of rural eco- 
nomics or rural conditions? — ^Wc have got a knowledge of ruin! conditions, 

1 but liavo not made n study of mini economics as an academic subject. 

A,2830. Mr. Oulveit: Do I gather from jour answer to Prof. Clangulco's 
last question that your Association dcos not inteiest itsolf in rural economics? 
— ^It has interested itself in rural economics; but wo have not got a Iniow- 
Ic^o ol rural economics as studied, say, in tho colleges. 

A.2a-31. Oil page 291 there is a note about tho nvoiago yields in various 
(.ountnes. Is that a fair sample of tho economic kpowlcdgo of your Associa- 
tion? — ^Tou mean the figures that wo have given? 

A,2332. Yes? — Wo have given these figures from tho different lefcrcnccs 
that wo could get. 

A.2833. You have deduced from those figures tlint wo are not producing 
ns much as ue should. Is that a fair tainplo of tho economic knowledge of 
your Association? — do not know whether it is economic knowledge, but we 
think that, because ofclier countries aie producing more and tboie is a possi- 
bility of getting greater yields in these different commodities, there is no 
icason why. unless proved to the contrary, our country also should not come 
to tho same position ns that nnivcd at in other countries. 

A 2831. W'hich do you think has a higher yield in wlic.at, tho TJnitod 
States ot America or tho Punjab** — Wo aio talking of the whole of India; wo 
h.n’o not specially studied tho Punjab wheat. But I enquired and found out 
that tho yield of uheal in the Punjab comes to about 17 to 22 niaunds in tho 
irrigated tracts, ' > 

A.2835. Sti (/itiipa Ham; You enquired lioiii where? — Fiom tlio Lyallpur 
College students w’ho had come to tho Science Congress. 

A.2830. Mr. Calvert: On page 292 yon say, "we shall not only loso our 
hold (of tho export nmrkpls) with disastrous consequences to our agrioulturai 
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S?mor“n*H{ '’“i* domestic markets may be invaded by foreign pro- 

ducers ns tliey bai e done in the case of sngai.” Do you t.liin ir those two pro- 
cesses can go on together f — I think the losing of the home markets would 
come subscQuently, siibsoQiient to losing our cvporl mnS. 

,^omah W'lth reference to your remarks about a certain pro- 
dstes in ^ appointments m the higher service being given to deserving candi- 
r™.c i ! ® '“"cr groups (page 294) mil you please tell me what 
n, T difficulty P Is It Statutorj' or is it under the oseeutiie 

cd ffirnsnlf V p* * 1 ® ***®''® “ “““ "d‘0 has distinguish- 

cd himself here at Piisa by scioiitifio work, is there any inherent difficulty m 

nost m ihn 'p “ Pf^'tnoo for a superior 

post in the Provnicinl Service There is no statutory difficulty in tliooiv 
blit in piattice ivc find that men beie are not taken up by the Prorinces° 

T *'®'’® *i”"® the Leo .Commission’s recommendations, 

1 presume® — ^Ics; w’o have ' 

A.2839 Thoj have made it perfectly clear that recinitmont for the Agn- 
ciiltuial Service is non entirely iii the hands of the Ministers.®— Tcs. 

n ■''■’'d if 0>o.v choose they can obtain their recruits through the 

Inblio bervieo Commission which lia>. now been appointed P— Yes. 

‘ n pnuor the circumstniiocs is there a clear-cut stntiitorv difficulty? 

ur is It onli duo to the present operation of c.sccuti\o rules?* Haio von 
ascertained that®-Tlio difficulty is only in practice; it does not Sm/m 
tiieorj*, 

A.2842 So it le only the practice you hare to break down if you want your 
point to be earned?— Yes 


A.28t!l. On page 294, amongst the list of handicaps you cite the instance 
of lack of Knowledgo of cultivators’ problems on the part of the officeis here. 
I oil say Agncnluirnl Experts who aie recrnitcd horn abroad nio sometimes 

• inclined to transplont tho luothods obtaining m tlioir country without modi- 
fying them according to the local conditions and yon quote tho instance of 
cattle bleeding by ciossiug the country cows with imported bulls. Your 
Association thinks that this inothod ol cross breeding is ontirelv on the wrong 
lines?— \litIioul having dealt with the indigenous breeds by tbcmselios. it 
was wiong to haro paid so much attention to cross breeding! 

A.2841. Is there any other instance which you have in mind, broadly 
speaking, wlihh could Ito cited by your Association to show tli.at lesearch work 
carried on by tho superior officers hole is on tho svrong lines? I want you to 
DC pori cctly, ^outspoken You monn tlio rcscurcli Trork done by tho exports 
The ABSodntion hns hod no dePmUe instances pointed out by its members. So 
I nm not jus»t notr in o position to say anything. 

A.2345 You have no partioulai instance in mind? — Just nosv 1 cannot 
say. 


A.284G. It is a question of the interests of soience; it is not a question 
purely of Subordinate and Superior Service®— But the position is this. Iln- 
less I nm giien dcfniilc instances by the members I am not in a position to say 
anything 


A.2817. I need not go into the scientific part of the question. I um just 
asking you to give an illustrative instance to show how the linos on which 
tho superior officers are working do rot reflect the needs of tho cultivator? — 
I have nob got any other instances just now hnt if you want instances that 
the moinbcis had in mind I can gise them latei on. 


A.234S. I do not want to go into tho mciits of cross brooding, but this 
instauM is quoted by yoa just to show that thoro is not that friendly co- 
operation and that exchange of sdews between the superior officers here and 
the assistants when working on a pioblem that is desirable; is that what you 
inean hy quoting this instance? I wish to make myself perfectly dear. The 
quiKtion I nm asking yon is not whether their method of cross breeding is 
light or your idea of breeding is right. You may be right or they may be 
right; that is entirely a different question. But you cite this instance in 
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jour honest bplicE that the superior staff in their linos ot loscntch nro di voiced 
from the needs and tho minds of tho cultivators; is that iightP That is the 
honest belief of your Association? — Tes; that is so. 

A.2849. And therein lies the germ of yonr complaint? — ^Yes. 

A.28o0. That tho superior officers do not consult you or take you into 
-their conffdence ivlion they chalk out their lines of research? — Yes. 

A. 2851. AVhat j-ou further desire is a fieor oxchango of views? — Yes. 

A.2852. A moio friendly discussion, on and off, between assistants coliec- 
tivel 3 '- or individually and the superior officers collectively or individually? — 
Yes. 

A.2853. Thorcfoio tho question of comradeship only resolves itsoll into a 
freer c\chniigo ol views uitli a moio friendly foeliug.f — ^Yes. 

A, 2851. Notliing further than that? How many mcmbois nro theio in 
the Scionro Section of yout Association? — 1 cannot give yon tho c'cnct number 
hut there are about 40 or 60 members. It began n ith 47 members but now it 
has 63. 

A,28S5. That you haic formed yomseivcs into an association itself slious 
that yon aio beginning to have a sense of brotherhood''' — Yes. 

A.2SoO. Tho fact that you hni o set yourselves the task of taking up some 
research uoik, iiidopoiidontly of the pioblems assigned to you by your supci- 
iors for solution, itself shous that you desiio to work on a voluntaiy basis 
apart from your officiol duties ? — Wo talto up soientiliu subjects for discussion 
at tho Fnsa Sciciiiiho As'^ovlntion. 

A.2857. And although at the prc<-ent mouicut you may not liaio systema- 
tised and standnrdiccd youi lines of icscaich woilc which you are doing on n 
volunt.sry basis, still that spa it ought to bo oiiconugod?— Yes. 

A.2853. To a wan ol scionco this should bo togaided as a honltliy sign? — 
\es. 

A.2359. Sir (ianau ICam; When j'ou speak ot land being guon by Govcni- 
lucnt to unemployed sttideiits. whoio arc tho lands of which you aic think- 
ing j can you give mo specific lists of lands which Governroont could distri- 
liiiteP — Jfo, we liavc no siicoific lists. 

A.38G0, Tlioii aic these Covoinment lands.-’ — Wo undoistnnd thoio aie 
-some colonisation selientes under Goiornmcnt and Govcinmeiit has got some 
lands. 

A,2861. Ho you suggest under yo’ir scheme that Qoi'cmment should give 
these lanils to students for nothing us a gift, or should sell them, or what? — 
Wc have suggested that ihe prico of tho land should bo paid nt the rato of 
about 3 per coni per annutii and bo realised in the course ol 60 years, tho 
owner after this period holding the land in fee simple, as is done for the 
landless in Ireland. 

A.2862. Ho you mean that Govermnent should borrow nt 5 per cent and 
lend at 3 per cent, because 5 per cent is tho Govornniont rate now? — No. If 
wo tako tlio value of tho laud ns being 100, Goverumont should realise 180 
per cent in 00 years; that is our Men. 

A.2803. But should Govornmont do this with its own lands or should it 
buy tho Innd? — ^Uso its own lands. 

A.2801. But wlicro ore these lands belonging to Govornmcivt? — You want 
■to know a specific area? 

A.2305. I want to have n list of the Gnrorniucnt lauds wliiclt Govoniment 
could give to yon? — ^Wo have not picpnrcd nny specific lists of that kind. 

A.28GG. Will you send me such a h’st? — Yes, if ft is ovaihible. 

A.2867. 1 ask you foi it. Siiuo this Association has been recognised by 
Government, luive you -.enl tho pioeeedhigs to Governmenl? — Not all tho pro- 
ceedings but wo send in, annually, -Iko report ond tho exact number of mem- 
bers. 

A.2aC3. Are \oii not bound to send the proceed mg-' ? — Tlioy Unvo not 
asked us to send the pioccodings in -detail. 
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Then It IS their tault. 

A 2S00. The Chairman; Hare ;ott yonrsclt come across instances nhero 
subordinate members of the scientific staff engaged in detailed opcrniions 
in connection mth some scheme of research hare not been told ivlmt that 
scheme of research nasF— It is difficult to say bccanse, so far as I mj^sclf 
am toncemed, if the Head of the section did not tell me o« orj tiling, I ircut 
to him and norried him until 1 got the information ns to ally he required 
n certain a\i)crtmcnt to bo carried out and trhy he did not wish other experi- 
ments to bo earned out, thus I got the requited information; but 1 find that 
other Assistants hare not adopted that practice; they hn\o perhaps not been 
encouraged to ask such questions, and therefore the complaint has arisen 
from them • 

A 2370. Con you give mo a single instanco in irhich Assistants, other than 
you yourscll, hare failed, either through lack of the nccc-Jsary imtiatiro to 
ask, tor information, or through lack of sympathy on tho part of their chief, 
to inform themselves or be informed® — ^It would bo difficult to give an in- 
stauco on tho spur of the moment. 

A.2871 I am only asking for a roucroto instance. Can yon give mo a 
concrete lust.anco® — If wo hare to givo a concroio instance, I tliinh I would 
rather giro it in writing later on than publicly hcio. 

A.2372, Then perhaps you would put in two typical instances Will you 
make a note of tliatP — Yes 


(The witiie~> withdrew.) 

The t'ommiuion then tool, ccidrnce in the Central Provinee<, the United 
Provinces and Delhi from 17th Jannarij to SSnd Februaru 1927. For the 
proceedings o/ muttngs, except the evidence of Hr. 0. S. Hardy and Dr. V 
U. Mieh which follows see rolumes VI VII and VIII. 
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APPENDIX. 

The A&sAciatiou is of opinion tlin<. ft survey of tlio cultivator’s problems 
fihould bo niAdo ibrough the ngency of the Agricultural Organisers, t.c., (the 
district and tub-divisiunal agiioultuial ofiiccis with the added function of 
enquiring frojfi and discussing iritli the aotual cultivators as to fhoir needs 
and tho difficulties the cultivators have to contend uith). 

Out of tho problems thus svnvoyed tho problems requiring solution Mill 
naturally bo distributed by tho Agncnltural Dopartment among its different 
-osperts. This proctico should be regularly followed and tho department should 
thus keep itself nioro in touch with tho actual needs of tho cultivators, than 
dirrut its attontion to oxiierimont'; on niacbinory or manures which the 
.cultivator cannot afford to buy nt present. That is what wo mean. 
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Saturday* February 19, 1927. 
DELHI. 


PnESESi; 

The Mmjqwess op LiKLiTHaow, D.L. (Chaitman), 


Sir Hen-rt Stavelev Larrexce, 
K.O.S.I., I.C.S, 

Sir Tho'^us Mi»niETON') K B.E., 
O.B. 

llai Bnhndur Sm Gakga Rm, Kt., 

0 I.E., M.V 0. 

Mr. J. A. Madax, J.i 
Mr. F. W. H. Smith. 


Sir JvMEs M^oKenita, Kt., O-I.E.^ 

1 . 0 . 8 . 

Mr. H. OiLVERT, C.T.E., J.O.S. 

I Piofessor N. GwcooiiLE. 

Dr. Tj. K. Htber. 

' Mr. B. S. ICamat. 

3 S 

I (Joint Seeretaries.) 


MR. G. S. HARDY, LC.S., Member, Central Board of Revenue, 
Government of India. 

Metnorandum prepared by the Government of India on Tariff Conccssicns granted im 
aid ot Agriculture. 

The concessions given may bo classified under 4 main heads:— 

I. Manures. (Item 9 of tho Statutory Import Tariff Schedule)} 
n. Agricultural implements. (Ttoin 15); 
m. Dairy appliances. (Item 16) ; and 

IV. Water-lifts, supir mills, oil-presses and paits thereof aorked by- 
manual or animal pon ei . ^tem 18.) 


These arc dealt u ith seriatim below : — 



from 
1804, 

They uoro’ mentioned for tho first time in the Taiiff Act, XVJ ot 1894, where 
they were shown as fieo from duty. Although theio is nothing specific on the 
point, their o>.emption is no doubt due to their t aluo to agriculture. 

Chemical manures of coitain kinds were subsequently made free from duty 
in 1898 in doforonco to tho views of llis Majesty’s Secretary of State lor India, 
who suggested that ohemic.-ils which wore imponed exclusively for use ni, 
manures and could not be converted to other uses, except nt a prohibitive cost, 
should ho exempted from duty. When the general late of import auty uas 
raised from 5 per cent to 74 per cent ad vaJorem in 1916, it was at firel 



Goveiniuont to admit freo of import duty cliemicnl prepsirntjons used ns 
jnamires whicli satisfy tlie conditions laid down in 189R and additions ,to tlie 
list of exempted manures ha\ e accordingly i>een mad© fiom time to time, Tho 
existing list reads:— 

" 9 Manmes, nil sorts, including animal hones and the following chemi- 
cal manures- basic slag, nitr.ite of ammonia, nitrate of soda. 
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murintc oC potnsh, Milpknie of ammonia, sulpliato of potash, kainit: 
salts, carbo lime, urea, nitrate of liino, calcium cynnnmido, mincial 
phosphates and mineiat superphosphates.” 

O, AfffieuHural iniplementi when constiiictcd so that they can be uorKcd 
by manual or auiinal power wore liable to the general rate of import duty, 
rfs., 5 per cent up to November lOOS.' Agricultural mnclunory worked by 
power othor tiinn manual or nnimnl, however, came in free of duty as macht- 
iiery. This position was considered illogirnl and certain ninohiiics restricted 
to purely ngricultuinl ii<es but worked by manual or animal power rrcrc 
exempted from import duty in November 1903 by Notrfication irndcr Scetroii 
S3 of the Rea Customs Act. It was also stated that addrtions to the list be 
made from time to time ns other improved iraplemonta couro into use. Parts 
of osoraplctl agriouItur.il implements which can bo rc.tdily fitted rnto their 
proper places in the rniplcments for which tiiey .ire imported and cannot ordr- 
iiniity be uiod for piMpoaos uncontrected with ngrirulturo were admitted to 
the conre.'-sion in 1909 by nsccutiro lUbtrurtion.s 

In 191(5 an iiirpoit duij or 25 per cent ad talarciii wos levied on mnchinor} 
and component parts worked by power other tlinn ninnnal or nnimnl for the 
fust time, bnt nsrieultntnl implements and parts thereof worked by animal or 
tnantial liibont wcio retained on tho free list at the instanro of the Secrelnri 
of State. The po>-ition before 1903 was tlin*- reversed in 191G, t.( ., ngTiciiltwral 
implements worked by' inniinnl or animal power were allowed free while those 
worked bv oilier powci had to poy duty ot variable rates. This nnonmly was 
rectified by Cdniiiieieo Dcpaitment Notiiieatioii No. 0573. dated 2nd Oetobci 
1920, which extended the ovemplion to the agiicultnrnl jmplcniciits and com- 
ponent pans to those worked by pow'er, other than manual or aiiiinul.^ Statu- 
tery effect was given to this dension when the Tariff Sthedules wcie revised 
ill 1921. 

New loinis of agriculturnl implements not ordinarily ri‘cd lor puipose> 
other Hmn ftgrituJttiro have been added to the free list ithith non stands ns 
v.ndor . — 

The folloniiiR Agrioultiiial Imidenionts, namely, winnowers, 
threshers, mowing ond reaping machines, binding mnehinos. clot a- 
tors, seed and corn or ushers, ehaff-outters. root cutters, ensdago 
cutters, horse and bullock gear,, ploughs, cirllivntors, scarifiers, 
harrows, clod-crushers, soed-rlrillti. ho.r-fedderK, Imy-presso.., potato 
diggers, latex sponts, spraying nmehinos and rakes; also ngrieul- 
iural tractors; also component parts of these implemeuta, mnthiiie'- 
or tractors; provided that they can be readily fitted into their 
proiier ploces in the implements, mnclnncs or tractors for w hioli 
I hey are imported, and that the,v cannot ordinarily bo uted for 
puipo'cs uricoiin''rtod with ngrir«lluio.”| 


III. Pair;/ opplwacsr.-— IVheii making suggcstioiiB in 1903 ns to the agt icnl- 
turiil implements to be csemiitcd from duty, dairy inncbincry and nppliantoa 
wcin mentioned by the Inspector-tlcner.rl of Agrienlturo, but these njliolc, 
did not find plnee iti tho notification eventually issued. 8nb«erjnotit1r in 3901. 
the Tnspoetoi-GcneiMl of Agricutluie specifically asked that d,iiry mneln'ncrs 
of every decciiption might bo exonipted, and the then Heveniio arid Agrienlturr 
Department expressed the view that the dairy industry, which was an evtcii- 
siro one, aiioidd bo fostered ns far as possible. As -n result, cortnin dairy 


' With . the exception ot wator-lifts, siig.-ir mills, oil-presses and parts 
iboicot, * 


t Undoi Govcriiiuont of ludni, Ninnnec Depurtnient (Central Ilevenucsi 
Notification No. Id, dated 17th Anno 1926, the following agriciiltrirnl maclunes 
arc also exempt from payment of import duly: — 

Deet Pullers, Broadcast Seedens, Corn riekot". Corn Shelleis flnlt! 
Packers, Stalk Cultera.nuskerB and Shreddera. Potato Planters, 
^ liiino Sowers, Maniiro Splendors and testers. 
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.‘ppliancps, T\lieii (.oll^t^^cted '•o that they can be tsorhcd by inaiuial or animal 
ponoi, weie exempted Like concessions (1) and (Tl) this concession tras also 
continued in 191(i In 1920 pnits ot dairy apphcnccs iihtcli can be readily 
fitted into then proper places in the appliances for tvliicli they are imported 
and which cannot oidinanly bo used for other than dairy purposes, were 
exomptod fiom duty and for the reasons explained in (II) above, the con* 
cession lias extended in 1931 to the deny appliances and component parts 
n orked by steam or other pou er. 

The existing ontiy in the Tariff Schedule rends ns follows — 

“ 10. The lollouing Dairy Appliances, unmelj, cieain separators, milk 
slciiliring or pastcniizing plant, milk aeiating and cooling appa- 
ratus, cliurns, butter dryers and buttei aoikcrs; also component 
parts of these appliance*-, piorided that they can be readily fitted 
into their proper places in the appliances for whicli they are im- 
ported, and that they cannot ordinarily be used for other than 
dairy purposes '* 

In addition milking machines and such component paits thereof as can readily 
be fitted into their proper places in the machines and cannot ordinarily bo 
used foi. other than dairy purposes, have been exempted from import duty by 
the Central* Board of Betenue Cnstoms Notification No. 7, dated the 5th 
February, 1927. 

IF. The exemption in favour of uater-lifts. sugar mills, oil-presses, and 
parts the reof, goes back to 1894 (c./. No. 13 of Schedule IV to the Indian Tariff 
Act, XVI of 1894). The Select Committee appointed to consider that Bill 
-observed . " We have exempted from duty water-lifts, sugar mills and oil- 
presses' as well as all machines ordinarily used in the pioccss of husbandry or 
for the preparation for use or for sale of the products of husbandry which the 
Governor-General in Council may by, notification exempt.” During the gene- 
ral revision of 1921, a suggestion was made that the'exemption in respect of 
water-lifts, sugar mills, oil-presses and parts thereof worked by manual or 
animal power might bo cancelled but tho point was not pursued further and 
they still continue to be on the free list, while those worked by power other 
than manual or animal pay import duty either at 2} per cent, under item 
No. 61 or 15 per cent under item No. 90 of the Statutory Ttuiff Schedules. 

Tho existing entry reads:— 

“ 18. Water-b/h, sugar mills, oil-prcsscs, and parts thereof, when con- 
structed so that they can bo worked by manual or animal power.” 
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Replies ta tfie Qieslionnaire. 

Qws.ti'on ‘ H . — ^I'.inifFS and Se-\ Pbi'ichts. — ^Except jii *0 far as tbc goiX'ral 
tnrilF raises tlio eost of liiiiig ia ilia cnlthatur to a small oxtoni, the Ciistoins 
inipoi tors’ duties do not seriouslj aflcct the prospciitj of tho Indian eullivator. 
The Coiuiiicieo DopartTumt metnornndum* contains n list of tho many con- 
cessions git on to tho agricultural industiy, but of Uicso it may be raid that 
they lorm a patebnork of individual ideas ralhei than a caiofully tbougbt-out 
and noll-bnlniircd scbcinc. 

2. I express no opinion as to uhullipr jt is dositublo that iill law irmlcnals 
or nccossories of the iiidnsti'y should he ndiuitlcd iice, hut will merely iiidieato 
some 'of the diieelioiis ift which tbc pie®enl toni*cs,ions fall short of this 
standard. Item 15 of the Tniiif which de.ils with Agricultural Implements 
relates only to eerlnin specified mslrumenls. The Government of India have 
goiiornlly proved willing to add to tliat number any that may bo In ought to 
ilicir nofiro whose piiinnry pnrpoce is agiicnltiiial I)ut to make odditions to 
llio list takes time, and coneesMons cannot legally he gnen. with rotio<-pep(ivo 
cifcct. An alternative coni‘-e"wo«ld la* to make all agnenltiiral iniplcments 
free wiilinul speiifying any hy naiiie. To this llieie is the ohjeetion that it 
would thiow on Collec tors of Customs the ouns of d(*eicling whethei a paiiicular 
arlielo fell within the definition. Ditferont decisions might lie giteii at 
different portsi after a time the discrepanev would la* disravcied and the 
Coiilral llo.iul of Revenue would issuo a ruling, and in thi.s way a body ot 
case-law woiiW giou up round the Rem. Iv'dr. this }s on iKlniuteci defect in 
other parts of our tariff wliieli lias reeonfl,\ been tho snhjcct ol severe ciitirisni 
tioni tho Assoc inted Clmmhers of Conniieiee, who Imve (omplained ihat under 
many heads the laiift itself^ is vague and that the case-law winch elucidates it 
is not avnilnhle to the public. 

3. Iteiiib Id and 18 are similarly specific. Ttem 0, 3faiuiici, is specific only 
so far as eliemieal uinnutes are eonctiiied, and in re-pi'et of additions to this 
list the policy of Goii'minent is to inelndo only sneh phomical* in cannot he 
ordiuaiily used without further espouse for utlur purposes. 

i. Grain and pulse are fiee, and in io f.ir 11 s they are imptuled for seed 
purposes, this cxmstitiites ti contessiou. Tmiiorts for food purposes only occur 
in considcrnhlo cjiianlities when there is 11 sliOctngo in Indiuj c.p., in 1923-20, 
when wheat exports fell from 1.111,000 tons to 212,000 tons, 33,000 tons of 
wheal werW imported from Australia, so that freedom fiom duty can hardly 
ho regarded ns affecting the eultivnlor adverrely, 

5. Seeds, seedling plants and enttings aro li'ihlo to 15 per cent doty and 
imported materials ii«ed for irrig.ition schemes r.ro subject to tho appropriate 
rate of duty, 

tj. Other parts of the tniiff hearing indueclly on Ogrieuhnro are tho duties 
oil ngrimlturiil produce. .\s has Ikvu inentnmeil nhine. grain and i>ul-e are 
free. Raw cotton is also free, but consists for Jlie most jmrt of ICciijra cotton 
of which .about half is ic-e.xporlecl. The other important itoni' ate ** stigai,” 
“ fruits.” and " vegetables ” and spices.” ’ 

The aiieeifip duty on ftupar flK .f.3 jier cwt. for white .sugar and Rs, J 
for til own) is at jircwnt cuuiiMleiit to nii ael I'lhri'm duty of ntioiif 37* per 
cent, 

S. Tho duty on frCsh fruits and >egei.iblea is 15 per cunt and its lise fioin 
5 per cent to tins figure nppeai.s to have had a definitely protective offw t since 
despite the riso in piifes, the mine of imports has droiined from Rs. 20 laklii 
ill 1013-14 to Rs. 174 lakhs in T925-26. 

0, On .spiee> the duly is also 35 pej cent hnt in tliib ease the rate doos 
not appear to have had a dopie.ssins effeet on tho import trade which has 
risen from C3,70t ton? in 1913-14 (including 50,001 tons of Iictel-iiuts) to 
70,000 tons (including 03,581 tons of bctcl-nuts) in 1025-20, The Cnstons 
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mcntic irom spicCs iii the latter year nas 60 lakhs, and the amount has 
•been increasing annuallv. 

10. The export duties affecting agriculture aio those on rice and jute. 
These arc discussed in paragraphs 164 — 157 of the Report of tlio Indian Taxa- 
tion Enquiry Committee, 1024-25. IHie rates of duty are . — 3 rniuns a inauiid 
on rice and Rs. 4-8 per hale of 400 lbs. on rair }uto. 

Question 26. — Stviistios. — I would commend to the attention of the Coju- 
inission the method adopted in Burma for the inoparation of the Anal rice 
forecast. The forecast is made at an annual conference presided over by the 
Settlement Goimnissioner at uhich the Collector of Customs and the leading 
rice merchants ai c pre-eut. In Bengal the jute forecasts are prepared oy the 
Buector of Agiiculture without the assistance of trade advice. Tiiey are thus 
much less accurate than they might be. They nro kept secret up ’to the 
moment of publication, aie the subject of considorablo gambling, and fre- 
quently oxeicisc .1 dispiopoitionate effect on the trend of prices. 
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Oral Evldenco. 

A,287H. Thf Cf«m muii : Mr. IJiudy, you ore n Member of the Contrnl 
Boord of Bevonuo nnd yotj ni o one of tho two Hfcmbcrfi of tb<* Board ?—Yes. 

^.2874. Your colleague i** in clinrgo of account's and yon, Mr. Hardy, nro in 
charge of Cusloim innttei'i® — ^We deal with important matters jointly, hut I 
deni prinelpally^and priin.irily with On^toms and ono or tw o other matter's and 
my collc.aguo primat ily with Income-tax. 

A.2875. Offuially Ihero is no division of responsibility- — No. 

.\.2S70. WImt are tho functions of tho Board ? — To administer the rosenue 
collecting depanmenu, of tho Governinont of India, at hmst the principal 
rovonuo colloetmg dcpnrtmonts, inenmo-tax, customs, salt, eveise and stamps 

A,2S77 Yon 1ms o provided us with a short note of tlio evidence which you 
wish to pnt befoi e the Ooininission. lias o yon .inylhing i a addition to that wlueli 
you have written wh'eh you would liko to say at this stage? — 1 do not think so 
T am afraid tiiis note luis been tiiepnrcd hurriedly ns I got the Govotnment of 
India’s memorandum wlneh was piepared hy tho Coinmerre Department only 
on H'liesday night. 

A.2S78. .Imongst other tilings, 1 think we should liko to Imvo from you 
somo mensUK of tlio prnrlicnl difncuHles \n\otved in granting further con- 
cessions to .sgiKiiltmists in tho shnpo of free impoit nmlct license or othei 
such confessions, I t.skc it that the principle ol allowing free impuit nndoi 
control to .s^ipruted poisons oi firms h esJahlished in Indi.s*— I nould not rsj 
thntj ndmiiiistrafivcly we rather disHko giting concessions to people; we 
Iirefrr that the eoucejsiona should he for a pnriieulnr aiucle, no maiter hj 
whom it is imported. 

A.2870. Arc there no cases iit which peraotis or fiijns hn\e certain faeilme. 
granted?— -AVs, there aro ono or two, but wt> would liko to reduce them as 
nitteh ns possihle, 

A. 2880. I take it that, broadly apeaking, there is a coniliot ot intorest 
between the industrialist in India who wishes to he pioteited .’nd ilie a;jn- 
valtarisl who wishes to import freo of duly?— TTcs; I {luppose there is a coiiflief 
in respect of eert.iin ni ticks nt any rate. 

A.2831, I snppo'^o tito industrial concerns aro very act he m pressing their 
COSO ufion ,t<>u^ — Their ease is now dealt with by the Tariff Board when they 
are neiually asking for protect ion. On tho other hand, the demand for free 
entry for an .irtiole which is manufactured out here would presnmahly not be 
given by tho Govoimnonl of Indio without considering tho pos.sibility of Mtoli 
a concession damaging mnnufactiiring intorcsta here. 

A.2S32. And who would .speak on bclialf of tbo cultivators in a matter ot 
that sort?— I suppose the routine proeednro wonld Iw to consult the Depnrt- 
mont of Hdueniion, Health and Lands. 

A.2883. But it is a fact, is it not, that ngrirultuni being in tho main a 
busincs carried on by small and dotntdied units, ngricuttnral interests are not 
likely to bo <iuito as vocal where they conflict with those of industriii) concerns 
us arotliose of the industrial coiucrnsf— I cannot rcineinher any ea'C in which 
a concession proposed for ngricuUnrisls was droi>ped cm nceoimt of th« exist- 
unco of such vested interests. 

A.2861. Take the ease of nitiale of potash. Aro you iniuiliar with that' 
Nitrate of Potssh, as you know no doubt, la used at. a nmiiuro and it i*- also 
rapahlo of boiug used ns the rw matcrinl in certain jirore$«.us of manufacture 
and^ I understand tlint there i^ a lav upon nitrate of potuah imported into 
India? — ^Yes, it is fcnhject to tho general rate of duty as it is not one ol the 
manines which has e been definitely speeified. 

. A.28fi5. le that not a cate in which tho intejcst of the agnculiurii>t ih rather 

likely to go by default?— I am not sure that we hero ever hoard, until a few 
wrecks ago, of any impni ts of nitrate of potash for nmnurial pnrpows, T aw 
not sure wholhei we show the figures separately in our Trade Reports It is 
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produced in very large quantities in India and exported in very large quanti- 
ties also. 

A.2S86 I do not wish to exaggerate the impoitance of a particular case. 
I am only trying to get from yon the general way in uliich your department 
and the other deparbaents concerned regard these matters? — Yes: the imports 
for 1920-21 woio 35 oirt.; for 1922-23, 48 evrt.; 1923-24, 21 cwt.; and the nest 
tn o years they wore nil.* 

A.2887. ilf). Caheti : What is the advantage of the import duty then if 
there is no import? — Tlioro is no particular advantage in this case; it has never 
boon suggested that it should he removed fiom the general list. “All otW 
ni tides not othernise specified ” aio liable to 15 per cent dut 3 ’ and I tliink it 
only a few weeks ago that soinehodj' importing some nitiate of potash alleged 
to bo for manurial purposes asked that it might be passed free, and it was 
merely pointed out to him that it was not on the free list at the present 
moment, 

A.2888. The Chairman; It has also been suggested to the Commission that, 
for instance, beneem (Egjjiliaii clover) seed might bo impoitod under proper 
safeguards into the country free of du^. Would that bo a difficult matter to 
arrange** — I da not think so- but for what purpose would the safeguards bo 
required? 

A. 2839. As legards beneem I imagine there would be no need for safe- 
guards. 1 was thinking of a case where the seed might bo used for feeding 
purposes ns well ns for sowing.** — Wo should prefer to have it free altogether 
I think. 

A.2S90. You would try to nioid leasing anything to the disciction of your 
officers at the port** — Yes, that is so, because the institution of inquiries might 
bo embarrassing, nioi cover they have not got the staff to carry out such 
inquiries I think myself that probably a seed of that kind would have to be 
disinfected on arrival. 

A.2891. Under another sot of rules’ It is of course imported at the 
moment, and the rules as to quarantino or disinfection would apply to that? — 
I do not know whether it falls under those rules, but Sir James MacKcnna 
would probably know . 

Sir James MacKenna; I think so. 

A.2392. ThcChairman; Do yon often have laid before yon representations 
srom the Imperial Agricultuial Department or Provincial Apicultural Depart- 
monts? Do they come straight before your Do.ard? — ^I think wo very rarely 
g05 such representations; wo got leprescntations generally fiom importers. 

A.289S. In the present conditions of dovolo])iiient, would you cvpcct the 
interests of the cultivators as a whole to bo watched by the Departments of 
Agriculture? — ^I think so. I say we do not got ropresontatioM from them, 
but wo bavo, I think, on n number of occasions had ropresontations from im- 
porters asking that a paiticnlar agricultural implement might be put on the 
^eo list. Such representations aio accompanied by the support of the local 
Agricultural Department and very often the implement in question is added 
to the free list. 

A.2391. As rcgaids the importation of agiiciiltnral implements your exist- 
ing practice is to hov" a detailed list called the free list and various types, 


• India produces largo quantities of saltpctro and has exported aimuat 
quantities in the last 6 yeais r.inging fiom 0,000 to 11,700 tons. Tbo average 
piieo was Ks. 17 pei owt., while for the iciy small quantities imported (5 tons 
in 5 years), tbo average price excluding duty w as Ks. 50 per cwl. It is highly 
likely that the imports consisted of refined saltpetre and that the importer 
who recently iiniioricd some for manunnl puiqioses into il.idras must liaio 
boon ignorant of the fact tJiat ho could haio obtained any quantify at much 
lower piiccs from the Calcutta market. The cxpoit tiade has fallen off consi- 
dei nWj 111 the last few j cars and there is no doubt ti aders w otild onlj" be too 
glad to sell for industrial purposes, 
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aro put on to tliot list as they dovolopp— Knthcr ns they como to notice on 
import. These implements como under item 15 in tUo first part of tno tnrm 
irliich consists of items irhich aro freo of duty. 

A.SS95. And you prefer that to the alternative method of granting fro® 
impoH to agricultural implements, and of building up what you call a system of 
cnso-lnw in order to dccido which implements may properly bo regarded as 
“ agricultural implements — Yes. 

A.289G. So that there again you aro concerned to ease the responsibilities 
of your offioinlsP— I do not hnow really if wo as a dopnrtmont or I ns an 
cs>Oollcctor of Customs would mind very much, but I think it is tho importer 
really who is concerned because ho does not know what duty ho has 
unless the speoifto article or at tides aro mentioned in tho list. Probably tho 
other method in a way would tend to make these things easier for him, becauM 
if tho thing was a gcmiino case it would got through at one© instead of its 
having to wait for a roferonco to ho made to tho Qovornmont for a notification 
to be issued or for tho tariff to bo amended; and tho tariff can only bo amended 
•ordinarily onco a year. 

A.3897. Sir James MaeEenna: I do not supposo you aro prepared to express 
■an opinion on tho suitability of removing tho import duty on ngrioulturol 
products or implomontsp— Prom what point of view do you mean: from the 
administrative point of view, tho revenue point of view, or tho protective point 
of view? You have got to consider all points of view. IVo have to consider 
ilie position at any rate from the ndministrativo point of view. 

A.280S. You aro really more concerned with tho application of tho tariff 
schedule which is laid down and you cannot express an opinion on tho suit- 
ability or otherwise of getting rid of n particular import dnlyP — Wo aro also 
concerned with tho tariff policy in so far as it is tho basis for our revenues. I 
might say that the other departments of tho Government of India would not 
initiate any change in tho tariff policy without hearing our views on it, 

A.2e90. Tlio particular point I wanted to put to you is that at present there ‘ 
is a 15 per cent dut^ on seedlings, plants and cuttings. I do not suppose yon 
•can express an opinion ns to tho advisability of getting rid of thntP — do not 
think wo should lose very much duly as things go at present. 


A.2000, Sirffenrjf Xowrcncc.- What is the revenue from those hendsP — ^Tlio 
actual rovenuo is not recorded but the value of imports of living plants, in- 
-cluding bulbs and seed for soyiiig, wan only IJ lakhs last yo.sr; it has varied 
between Rs, 40,000 and Rs. 2,00,000 in the last five years, which means a 
maximum revenue of Rs. 30,000 from the wliolo head. 

A,2D01. The Chatnnan: That is produced from tho 15 per rout diityP— Yes, 
on plants, bulbs and seeds. That would cxcludo oil-sccds which aro recorded 
soparntcly. This item should really he worded *' seeds not of lierwiso specified, " 
but it soys “ seeds for sowing.” 

A.2902. 8ii Thomas Aft'ddlcton : Would it include garden sccdsP — Yes, it 
would ; that is probably what it mainly consists of. .Seeds which arc also grown 
as a crop in this country would bo shown under the head of that crop I think • 
for instance, grain, oil-seeds or cotton seed. ’ 


A.2903. Profrmr Ganauhf: Do you think power pumps should he entered 
in tho free list? I seo ordinary water-lifts, when they are constructed so that 
they can be worked by animal or tnaiinal iiower, .ire free? — ^Yes, 


A.2904. But J think power pumps are not froof— No. they are 2i per cent. 

A.2905. In view of the extension of irrigation, do yon think power puniiis 
should ho allowed 111 free?— T think no should linyo to enriuiro whether the 
tyiie of pump uswl for that purpose is solely used for ngrirulluinl purposes or 


is also used ior other purposes. 


A.290C. I SCO fcugor mills aro free if they are worked by animal or manual 
mower, but they aie not fico when they are worked by power** ^^Vs 1 tlnul- 

that is probably ft defiuifc defect in our tariff, ^ f J tJiinh 
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A.2907 If jou nlloTied sugar mills worked by pouer to come in fteo it might 
facilitate groups of cultnators to go in for sugar manufacture P— Yes. 

A 3908 Jf I . Call Cl t‘ Am I correct in deducing fi om your ansn ers that the 
levjing of dutj on these items such as seeds and poncr pumps is mcrolj 
because yon are foiccd to raise roienuo and is not a a^iestioii of policy? — Yes, 
I think that is so I am not sure that the removal of duty on them has over 
been consideied. Why tliej wore not selected to be put on the free list uhen 
the taiilf uas framed iii 1894 I cannot saj at this date. It uas cousidorcd that 
certain items should be put on the fieo list in oidei to encourage industry 
and agricultuic in this country, hut I suppose they did not think of thoa’o 
particular items, and they have remained subject to the genoial o<? laloreni 
rate of duly ever since, uliicli at that time, of course, uas only 5 per tent but 
is now lo per cent 

A 2909 The main leason for these items of icvemie is financial stringency, 
not iiolicy** — Yct. I think so, though I would not say they were dcOiiitely 
selected to bo tONcd for financial reasons but simply that their omission from 
the Roncial tax uas probably not consideied. 

A 2910 You have just issued a notification this month on daily appliances? 
— Yes. uc made some additions to them. 

A. 3911. Choose presses have been omitted fiom that ftcc list; I presume 
that IS just an accident ? — ^Ycs. 

A.2912 AVc hnio also had evidence that yoiii dcpnitmoiit has such a soft 
cornel in its hcai t foi u ild pigs that you have put a special rei'cnuc on wire 
netting of 16 per cent® — That is not a special duty; it is a gcncinl duty. 

A 291.3. That also is not policy; it is merely duo to financial stiingencyf — 
The position uith regard to steel is dilTeient from other items in the tarift; 
tlieie uas a specially low r.ato of duty on stiuctural steel before the Tariff 
]3onrd sat ,ind considered the protection of the steel indnstry, and then they 
selected particular items for protection; hut uhe netting falls under neither 
of those heads; it was never given any special concession as structural steel, 
nor uas it protected under the heavy piotcctivo duties; it remains under the 
geneial duty of 18 per cont. 

A. 2914. Wo have had a lot of complaints about the funugatioii of iilaiits; 
is that under yon® — Tlio actual fumigation piocess is carried out in the 
Cu-.toms Houses. 

A.291d. The uitnesses have oomplainod. of heavy losses? — hove had to 
enqime into complaints of this nature and I geifcially find it comes down to 
this that the dame go is dong not by the fumigation hut by the padcing and 
unpacking, for which the importer is responsible and not tlio Customs House'; 
it generally is due to tho foot that tho importer has not made proper anange- 
ments for packing and unpncinng his own plants. 

A.291C The Chmiman; In answer to Mr. Calvoit you suggested that the 
absence of cliccsc presses from a list of daiiying articles which have just been 
put on tho fieo list may ho a defect in that list. Apart from tho merit of 
that particular case, w ould you submit a list of that sort to tho Agricultural 
Department?— I think it is much more likely that the proposals would come 
from them. I can find out who did make those proposals, if you wish mo to. 

I am soiry to say I have not tho papers at tlio moment, but ordinarily a sug- 
gestion of that kind would probably come from tbo department interested in 
piotecting a paitioular indnstry, and their list would probably be taken, 
subject to oni being satisfied that they did not include a lot of things that 
were commonly u-sed for other purposes. 

A.2917. A slip of tho sort suggested maj occui at any moment ® — Yes. 

A.2918. Is there any difficulty in lemcdjing the matter® — Theie are two 
ways of lemedjing it; one is to vaiy the tniiff, which is ordinarily done only 
once a yoai by the legislatuie; tho other is by the issue of a notificotion wliicli 
tho Government of India could do under their executive powers; that can he 
done at once and tho concession can afterwards ho embodied in the tariff at" 
leisure. 
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A.2919. 1b that by Order-in-Cotineil?— Ko, it is by a jiohflcation by tin' 
Government of Ijidin ; tbo Sea Oiistoms Act empoweri, tlic Governor General in 
Council to exempt ony particular class of Roods from duty. » 

A,2020. A minor alteration of tho kind in question could bo niado in that 
fashion without any delay or difflcultyP— Ye.s. 

A.2021. Mr. Kamat : On page 339 you say that the Commerce Department 
memorandum conlnins a lb<t of the many concossioiis Riven to tho aRritulhirsI 
indusliy, but of theco it may ho said that ** they form a patchwork of indiri- 
duai ideas rather than a carefully Ihouglil-out and wolbbnlnnced hchemo." 
So, the department is accordiug to yon conscious that, after all, the present 
tariff is a patchuork of individiml ideas? — I’crlmps, tlml is rattier a tacHws 
criticism of iho Government 1 have the honour to serve, but what 1 rather 
intended to indicato was that most of these concessions liavo reaiiUed from qd<i 
aURRCstions from lime to time; tho suRRcstions have been considered and pid 
in, hut there Jins never been, ns far as I knoa*, since the penernl tariff WS' 
re-imposed in 189 J any penernl enquiry as to how far we oupht to po in icgnrd 
to assistamo to the aciieiiltural industry and ivhnt ronocysion'> uo oiipht to 
gh'o them j no • oiuprchensive schema has ever been framed, 

A 42932 . You 01 e conscious tlml now the time has arrived when a compr**- 
honsivo list ot concessions has to bo woikwl out and put in a aclieduIoP— Yes , 
T take it th.nt u.is one of fin, objects of the Govermaent of India in oppointinp 
ihia Commission. 


A.2923. In this connection also Jmvo yon over fell nnolhor need i loi 
instnuce, in ffxipR import duties on ecrlain aRricnlturn! ronchinory tho apitii 
of tho Govcnimeiit of India is to rIvo contessions m the intercsta of iipri 
eulturoP— Ye‘. 

A.299i. Bui in certain cases is the ohjeet of these coiiecMions fiubtnitcd by 
tho railway freiphts? For inetanee, tlio railway freight on BUpnr erushing 
mills is very heavy as they arc ehuseu as mnchineryP Wlinso funetion i^ it to 
SCO that your object in giving concessions is not frustrated by tho roilunys*'~ 
1 do not quite follow how tho coucession Is fnislratcrl. 

A.292ff. I mean you allow t.uRarc.\no crushinR mills to ho free of dntj p— 
Yes, but lIiRV dots not mean that they pay any heavier railway freights than 
thc>’ would if they paid duly. 

A. 2320. By rtssson of clncsificotion on ilio rnilunys, however, sugar cnish- 
ing mills, aUhouph they conid ho easily carried oven in a hrako van, nro clas-cd- 
ns heavy machinery and oliargcd high freight. Is not that frustrating yonj 
good intentions? — am afraid that is a matier for the Jlniluay nejiartmom. 

A,2027. I ask you whoso function it is to wo that tho object of the Govern* 
meat of India is not friistrafcd by tho railways by uiong clasi-irication P — 
“ The Ooveniincnt of India in the B.nihiny Department ” I think is tho answer 
to that. 


A.292<1. Dots nut tho Commerce Dopartinent deal both with these tnrisi' 
concessions .i« well as with niilasiy nlnlter^?— •'I’o tho Commerce Department 
has been aisipncd the aiibjoctf Tariffs, which overlaps very l.nrgely with the 
suhjeet Customs, which lia« Iieen .nssignotl to tho Finnneo Dep.it Inimit and i. 
dealt with by the Central Board of Rovciiue. But the fommeiee Department 
doM not dc.’.l with n.silw.sys. Tim Commerce Slomher has also charge of tlf 
Ilatlw.sy Dopartmenl, hut only to that extent does the Cninmene Departmeu* 
Seal a lib Ilailweyi.. Tho Aleuibcr has two dcpnrtmctiti under him- one 1 
Commerce iind the other Ja Bnilwaya, 


A.29M, But if something is wrong in eonneetioi, «ith rdihi.iv matkrF. is it 
not 1»« f«nct.o„ to sec to H a_Tt is tho function of hl.s dopartment to deni nil b 
rtj he may not prr.onnlly deal with n pnrliculnr ensa. 


A.2930. Assuming the objecl in view in import tariff has to lie c<Mirdii>tifcd 
with railway tariff and somoonojins to prevent a good object being mislraterl 
whose function in it to see lo ,tP Cannot the Coimneiv.i Jtember do tliesc 

BaXr^eSrtotr? ^ver his own 
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A 2931 Coi t. Hilly P — I suppose his pouers aio those of any Member of the 
Government of India over his onn department. 

A 2932 '^o that if the Gomnierce Mepnrtmcnt neio to construct now a com- 
prehensile sdicnie snoli as thiii to which you alluded in your first reniarks to 
me, could the f'oinmeicc Meniher see to both these innttors? — ^Aro you trying 
to get lit tins IS tlicic any ndrnntagc to be dented from the fact that the 
Comineice and llailuny Dcpaitinents aio under the same Member''' I think 
the niiswcr to that is " No." 1 do not think the fact that the two departments 
are under the same Member affects the matter in tlie slightest. 

A 29J3. So that there is no hope of relief in that diicctioiiP — ^No particular 
hope in that diieetion, no. 

A.2931 Spc.sking of the effect of esport dutie-' on agriculture, jou hare 
mentioned that the duty at present ou nee is 3 annas a nmiindp — Yes. 

A 2035 TInve you heard any complaint that this duty is very heat y**— No, 

1 beheie it lias boon so for over 100 years. 

A.29.30 Veil have lic.'ud no complaints that it presses very heavily? — do 
not reniembcr licaring any. 

A.2n37. In the case of jute the present dutj it Us. 1-8 per halo? — Yes. 

A.2933. Can jon giic me an idea whether jute lould stand some enhance- 
ment of that duty? — do not think the duty has reached such a height that 
the point of diiiiinisbing returns c^n bo said to have been attained, Buk 
wlietber it is desirable to raise it any further is another matter. 

A. 2939 Similarly, there is o specific dnty on sugar now of Bs. 4-8 per cwt.P 
— Y'es. 

A.2910. Yon sny that is equivalent to an cicf toloicni duty of 3ci per eentf — 
Yes, nt the present prices. 

A,29tl. Have yon beard any complaints that it is a very high duty?— No 
seiious complaints. 

A.2012. Could not that stand a little enhancement? — Again the point of 
diminishing retuins cannot be said to has'o been reached. 

A.2913. dir Henry Lawreneet On what price of sngar is that calculation of 
37f per cent m.ide? — 1 base that on the import figures Tor Inst December. 

.\,2014. On the price that ruled last December.® — Yes. 

A.2915. I was told recently that it was about 25 per cent on present prices® 
— Possibly you are taking 25 per cent of the gross price. 1 think the present 
piiec of sugar is Bs, 18 to Bs. 10 duty paid at the ports. The 37J per cent I 
linse taken is tbo equivalent of B&. 4-8 on about Bs. 13-8. 

.\.291G. That would be about 3.3 per cent? — ^Yes, faking a rough figure. 

A.2917. Would you like to tell us onyihiiig about the complaints which have 
been made in the papers of the fact that sngar is being largely smuggled 
Through fico of duty that is through Kathiawar?— 1 should prefer not to 
discuss the matter unless the Commission wish to press it. Somewhat delicaTo 
negotiations with the Kathiawar State arc in progress. We do ronlise wo are 
losing a lot of duty and stops are being considered to stop it. 

A.2048. Apait from the loss of your duty do you consider there is any 
injuiy to the cultivator from that import-alion® — I do not think there is anj 
serious injury. It is true that duty-paid sugar is being under-sold to a small 
c’ctont; hut the difference in pi ice is only ju«t suflieient to cnahlo it to be 
Under-sold. .\t present, I think, they are finding n jittlc diflicult,r in under- 
selling. 

A22919. It does not doprovs the price of gui ®— Not appreciably, 1 tliink. 

A.2050. Have you considered that? — No. It would do so. of coiiise. if it 
contimied. Still ns I say, we are considering steps to put n stop toit^ 

.1 2951. You are looking at it from the poiiii of ■new of loss of reiciino and 
not from tb.it of the iuteiost of the cultivator; that is not your affair? — We 
•ire looking at it also from the point of view of the mfciest of trade in other 
direetioiis I do not think wo have considciod the po-sibihty of the price of 
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sugar boing dcpre^srd ohd ■tboraby affecting the price of pur. The difforonco 
in price botwcon sngar llint eojnc*? through IvnfliiftA^ar and stignr that pays 
duty in Bomhiiy is small roinpnted with the annual flueluntions in the price of 
sugar. 

A.S952. Coming to the point Mr. Knmat raised about concessions for tho 
importation of implements, yon mentioned tho necessity of having .a well- 
halanecd scheme. ITow do you suggest that such a seheme should he prepared.*' 
•—Possibly this Commission might do something in that direetion. 

.V.2953. Tt uill rcrpiire n good deal of working out by ofthers in this cotintiy. 
w ill it not ? — Yes. J think the Agrioultnral Department might eoiisuler those 
ngricullurnl impleinenis wliidi me on tho fiee list and make ns comprehensne 
n list rts tlioj' can of nrlieles which they consider sliowld he added to that list. 
What happens at prc‘-cnt is that nil tho recent additions to that list have lieon 
the result of the importation of some now Ainei icaii or British invention The 
importer brings it in lioping to get it through ns an agricultural implement 
exempt from duty and finds it is not on the Ibt and that he 1ms to pay duty. 
Ho innkes a fuss and the question is examined and tlio decision comes to that 
it slionld ho exempt ; and ro eventually nnolhcr item is ndded to the list, 'Hint 
is the way tho thing is done at present ; bnf possibly when tho Commission is 
in England they might eolicct a good deal of information ns to types of agricul- 
tural implements which conld he utilised in India. Nomenclature is rathe* 
diffieiilt in that eomicrlion. If jou look at the names of implementa in this 
list you win see wliat J inean, Thcio arc things like " Cultivators ” (T have 
never hecn quite sure wltal a " Cullivnlor isl, ensilage r uttera, root eiittois, 
and so on. There are various things still esemjit by notification which may 
be ndded to the frc<>-Hst in dne luurse by legislation. It is always difficult to 
make a complete list of nrtick*s falling iiiidor n geneial derinitinii ond liowetcr 
big the list jon eannot nllogcther ojaid having several things which lmv“ been 
left out cowing along later nnd ekniming to he put in. 

A.20SI. Your suggestion is that the AgiicuUiiral Department should he 
called on. to work ont n detailed policy including, of toiirse. the question of the 
freo importation of seeds and plants nnd everything else that iimy he rwjiiirwl 
to assist the cnltivator^ in thm country? —Yes, I think the initiative most 
come from them. 

A.SOo", Sh (ianpn Jlam; Tt hi-', been represented to us hy implement 
makers in this country that they (ntinoi compete with foioigii imiilements 
which me admitted fr«e beeanse those implements ore nmdo fiom raw mate- 
rials wliieh have jinid no duty, wheieas people who maiiufaetiire imjilemeiits 
in this country have to use ».iw mateiinl- which hate paid n high duty of 
40 per Cent or stiniething like Ihatf—Veiy often theie is n high protective 
duty. 

A.ff95(t. AVhaf ine.ssines would you proj><i«c to mitigate that hardship? — Tt 
iR one of the iltffienlties whicli always arise- from a piotoetivc policy. Di^- 
ciiminntion in fnci.iii of one indiistiy is Ceiy .»pl to nffci't miothoi ndicrsely, 

A.29o7. '\VnuW jau suggest .nisthing in the way of a coitnler-iehale, or 
something like llmt?— As a Ciisiwns officer that is not a pioposnl I should like. 
It would be a very difficult (iroposal i« work; it would bo dtflieiiH to give o 
small mauufaeturer a thousand niilft. away from tho port a lebntc on pteel he 
ie using for manufacturing his implements, 

A.205S. '\\lmt arc the latest orJeis with regard to youi lelntionh with 
Indian Ptalcs? Do you give n rebate to them oii everything they import?— 
No- -k distinction iniiut be jiincle between Tiidinn Sksles'liiivlng no sea fi ontier 
.snd those which have, As far a® the former class is ronterned, w'o do not 
giro relmics ovrept to Rnshtiiii nnd Jammu, but States having n sen frontier 
are in a pceulini- position nnd n* far ns they are eonecuiied we Imvo different 
arrangements w ith different Stnf t s, 

A,2SW0. Do yon not think that wmigglfng may occiii tln*otigh Muh States?— 
I should think it is quite possible, 

A.SOCO, ITow do yon piotoef yomself against that?— As 1 told istr Henrv 
Lntvrenee, wo are very mneh eoncerntd at the moment about th»l pnrtictilaV 
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tianRtT oiul I prefer not fo tlirett"! the slops wo ore propOj'DB to inLo 

to •'top It llowoior, no}ia\ethonint{or under con< idrrntioii. 

A ‘JJO] Hus %mir department eon«id<rtd nny preferential nrr.inRejnent by 
ulmh loii would olmrpti jnoro for imports from, aiy, Jn]mn. limn for imports 
fioin Ihiclwiid cm rhnnienl ninmire. oiid tlilnji-> of tlml •oUr— Xot so far ns I 

* l|OU • 

\ ."ei'j yfe profc rentinl nrrftiipements lime yet hren innd" Xo. 

\ In >onr list cif tminiires you lime not inriiided •■ulpluir. Do >on 
li life ltd! dull on tleil? Ilitil i« llie Ihims of nil '■iipcr-ptio'pli'ile-.r — ^ITiat is 
"(e 1)1 duty It IS not free ns ft manure lint m n h-t' is fill m innfnrtnrcs. 

A T'l the r I'o of riee comiiiR fro*ii IJunoa to Itenpal it no duly 
Imretdf No. neither on import not nii c'vpoil duty 

\ ‘."e;': JtfK, pmter.clriicm mnchiticry for tciriuiiiR mirsi emne m as tiRrl- 
iiitural m » hint rj ®— In nny e.'-n it only pnjv a duty of 2J i.ei ci at. 

1 wnni 10 l.tiow whether taachinery itnpnriisl for piirpo''e' of rehninR 
siiynr I el" 'm1 o' iiriii ultural mnehinofy oi mil?— Xo, net •■uj'ftr power 
im I hin» rj 

A S'Hi* Do Sou put a InrifT on feiuiiiR, C.inadinn fenrin.; for example, 
1 hicli IS IK d lo l.erp out wild nnimalt? — Yes; IR per irni It i' the ordinary 

aeral r.iie of duty 

A.S9t>^. tVi.uld you mi eln's that sllni>nK^f u;'iirultural leouirveientef — It 
1 ) ctrtainly imt nn nprieujliiral implement. Tho aprienlliirisl implement is a 
trie Item .end not the np.ricuUarfll recinimnent. 

A JJlHi't. .‘•I, Thi'ii ri AfidiUflaht In rcmneetion with the importation of salt 
re there iiii' preferential dttlu-se— No. 

A 2'tTO. What is tho duty on rail cominj* frmii Adtn?— It'. 1-f-O a mnund. 

A 2071 That lr the eame as the internal diityP— Ifcs. 

A 2072 In eonneetion ^sith the salt wannfacliire rhith it in pm ate hands 
hi Madras and lloinhav, who mnintnint the hnntled •nnnhou'.Kt— The Gwem- 
* 1.1 at ll•'\lnt.>ln them 

A.2''7*'i Ih' any ehnijje rrcontly been made in the hnndliiiR of nil tnanu- 
•vtiire lu Hoiiihm.' You ri*m»mher, T thiek, that the Indian Tasotion En- 
cjuiry C'onmutlee nnde a referruen to tho fart tliftt thauRcc wroro rrqniredP — 
I base 'loi cliiee p.npera and my reeolleellon ih tint after (;oinp throURh the 
mattor cpiiie thorouKhlv ws' dtsacreed srith the T.i\.itinn Ki.Cjuiry CeminiUee’fi 
ruofiuic n'li.u.im and derided^ tint the Boudins* Hyi-tem rr.is • , Road as. if not 
twti<r ili.vu, the Madtan system whieh the Committi^e re -i .mmc tide*.! and wc 
dteided net to Snterfrro with the fonaei. 

A. 2071 . **0 that the position remains evartly ns it was twfeie the uport 
of the Salt Co’umltlee of IfKC tvhieh inndo aimil.'ir rccoromondntlDUsP — Yes, the 
,es|tian in regard to certain matterii sueh a* tho nielliotl of veiphm'nt and 
<0 on. 

2oTri, Nk IUn,]i /.CJic rearer Where doe. the imported salt nmr eomo 
irom'‘"rnitsd Isinsdoin, Aden, J’ortSaid, TInnhurp, Idvessieil. Ppiin 

A.'Jl'iG. I<* the ina}nrilT of it Coiltinonlnl *.aU? — Noj 1 c n ftire you the 
la*' ji.’t’'. Iipiires (llsJtiGli United llinitdoro, 101,000 tors; Aden, 185,000 
tons'; Gsmnns, 10,000 tons* fipnin. 48,000 ton'; Italian r.sst .\fnea, .51.000 
tens; I'lOTl. I3‘*.000 toni!j French Fajualiland, J4,000 tons. 

A.OOi", Of that, whieh is ren salt and which l> rock salt? — ^alt from .Aden 
and Fort Said is fertaiply wen wall and T wes under the iuiprr.-ioii that 
(■JcMuan salt and Spanish salt was nisei tea wait. 

A.2075. So etilv tho United KiilRclcnii wit K roek snlt*~Yc*.; I think vc, 

.\ Q07P. In which part of India is the imported s.ilt c.onMimed''— In Beapnl. 
.Vs'im .nnd Bnnnn. 

A.20^0 Is there any iinportntion of foreiRTi wait into Bcmdiav-’ — No. 

I 
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A.2981 Sir Thomas Middleton; The salt which is producofl in Bonihny and 
Madra>; does not, I undorstand, jnoet tho roqnirenionts of tho consomorfc iiv 
Bongnl, Assam and Burma P — Thoj* arc voty eonserrntivc hoyors, I think. 

A.2d32. Jt Js not merely a qucitioa of tho cohl of *!htiJmont? — do not thiuk 
soj no. 

A.2983. It is n question of tho quality of ilio salt? — ^IVe had a very large 
quantity about 2,000 tons, of Tnticotin salt lying in Chittagong for 3 year? 
which the owner tmild not «!cll in order to pay hts duty, AVo tried to see if 
wo could sell It .'ll less than the duty but theie was absolutely no demand 
for it. 

A.29S4. Sir IJeurn Lau-rmce; It is a matter of taste P— Yes. 

A.2955. Dt Jiyder; I Hiidejsiand yon evpro'Sed the opinion d was not 
here at shat time) that tho Central Board of Bercmio hrs not areepted the 
iccommondations of the Tosation Enquiry Cominillcc. 1 suppose yon refer to 
tho arrangomenls for tho supervision of tho salt at Bombay i' — Yes; I cannot 
t'laim very gieat intininty with that particular matter, but my recollection is 
that in so far ns the Taxation Enquiry Committee presided over by Sir Chnrle, 
Todhuntoi recommended tliat wo should suhstilnte the Madras system for the 
Bombay system, we deeided that we would not do that. 

A.20S6, May T, in reply, point out the fact that T know llioso aalc pofor in 
Bombay and I tbinJe your people rn Bombay do not know how much ealt there 
is; if T were so encrgelic. f could take one or two cofos without your knowing 
anything about it? — Is that a fact’ 


.\..2987, I know t|ie Madras hsaiem is n litilo more ctabointo and gooi into 
details, but apart from that tho Madras system is better in iny opinion o—r 
say T do not take any personal responsibility for that dtwision. 

A.2938. I think the Tn.xalion Enquiry Coiiimittee also recommended that 
tho tariff should ho made hubjcct to an e\nmiimiion by an expert body. i)o 
you not think that tho time is now come when the Tariff Board should go into 
the question of lUrfff item by item?— I do not think it is tho business of the 
TjiTi(f Board. Tiio TtvrilT Board ts incroly tlicro to consider discrinu* 

noting protoelion to pniticulnr industries; it has notliing to do with the gene- 
I .nl tariff. 


A.23S9. Tlioro is no other Iwly to consider that question in India and thw 
only export body the Govornmonl of India docs possess is tho Tariff Board »_ 
Viouhl you any that tho Tariff Boiud is a body of experts in tariffs? 

A,2TO0. I sm inclined <o siy so. 3)o you think that tho Commerce Denart- 
iiient of the Covernuient of India or the CeiUrnl Board of Revonue nro e.spnblo 
ol Bubjeotmg the tariff to the minutest, scrutinyP— j impn Hmt anv opinion 
that I may express may not bo construed ns eohnniitiiig the Government of 
liidia on tlio subject, lint I thould like to sa.s that I do not think the TaTnlion 

pnrtieolaily clear ns regards tho diteetions iu 
which tUc^ w.vni«d us to consider the revision of the tariff. "We havo had s 
groat deal of cnt.tism, and the question of revising the t.iriff is onHig m“?he 
attontiort of the Covcnmienf of India; but it is a mnttnv M.i,!«r i 

.‘\tromoly difficult to deal with in this nnrlienlnr session wBb w 
like the Stool Broloction Bill and 5lhm 

moa-imcv wliicli involve** a complete rovi&ion of ibo Inrift nnltM* yuporinn^ 
taken up in this legislative session, bun Cii’nk ion In^f 
Govornraont of Tndi.s will ronsider. or rather nie J _ V 


WH- .liluiiiii icUJH nvijrn jt is not, 


Of experts .among themselves? 
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The Committee may include also members uli5 hare served on the Tai^ation 
Enquiry Committee, members who have sen-cd on the Tariff Board and so onP 

A.2992. Di . Hydcr, I may say that the idea was that the whole subjeot 
should at one time bo made ovei to the Tariff Board, with such additional 
members bein); added to it ns the Government of India might think neces- 
sary ? — I understand that the Tariff Board has already a big programme before 
them and I do not think this general revision concerns them, nor is it in any 
way related to the purpose for w hioh they were appointed. 

A. 2993. Coming to the note of your ovidonce you say on page 339; "An 
nheriiatiro course would ho to make all agricultural implements free without 
specifying any bj name,’’ and so on Wliat difficulty is there if all agricul- 
tural implements were made free inthout specifying any namoP — From my 
point of view the Collectors of Customs would have to decide whether a parti- 
cular instrument was or was not free and different Collectors might decide 
the same question in different wajs. That is really n matter in whicli we try 
to please the trade and if yen listen to wh.at the Chambers of Commerce have 
to soy on the subject they would prefer to have the articles deffnitoly specified 
rather than included under a vagno item. I am not prepared to say that it 
would be better from their point of view, but that is what they thcmschcs say. 

A 2991. Taking the case of hand ricc-hnllcrs, they arc not definitely specified 
in the schedule and they are subject to duty. My point is this : You say that 
a body of case-law would grow up round tho item and the Chambers say that 
the case-law is not availnhlo. Now take the case of 5’our Incomo Tnv Act. 
Bound about that Act there has grown up a body of case-law, is not that 
so? — Yes, I suppose so 

A 2993. And you issue tho rulings. Is theie any difficulty there £ Why 
should not tho same procedure bo followed in tho case of ngncnlturnl impl^ 
ments? — say the Associated Chambers have complained about it. I do not 
person.slly say that their complaint is a good one. but they have complained. 
I tliink it 16 for you to con'idor which you would rather hns’e, certainty or 
uncertainty 

A.2996. What is your opinion — ^As a Customs Officer I would rather have 
it specific. T should then not have to consult somebody as to whether a parti- 
cular thing can bo used for any other purpose. 

A.2997. Is saltpetre imported free, or is it subject to any dutvp — I said 
36 per cent; wo have already discussed that I think. 

A.299S. MHiat is tho reason foi saltpetre being subject to a duty of 15 per 
cent?— Because it has not boon osempted from it -Vll articles not otherwise 
specified are subject to a duty of 15 per cent, 

A.2999. Is that not specifionlly exempted ? — As I has e already stated before, 
it IS very rarely imported and I do not suppo-e it has occurred to anybody to 
exempt it, 

A,3000, Tlie reosoji generally given is that it miglit he used for tho mann- 
factnie of gunpowder : hut surely its agricultural use predominatesP — I think 1 
quoted the figures : about o tons of saltpetre had been imported in five years 
so that could hardly he contended tliat it would have been prejudicial to tho 
interests of tho Government if it were pnt on the free list, 

A,3001. Tlio point in my mind is than there is no reason for the existence 
of this duty of 15 per cent on seedlings, plants and cuttings, because they 
might bo used to improve a’gricuHuroP — The Commerce Department gave 
you, in their note, a list of the things wliich wore free and all I tried to do 
here was to let you seo exactly how far tho concessions wo at present give fall 
short of the concessions on all the things which could ho conceivably used for 
agrioulturc; that is why I have merely mentioned one or two things hero on 
which concessions aro not given, not that it has been decided not to give 
concession but that probably it has not been considered, Tho concessions we 
have given have come np one by one and after having been considered they 
have been either put on the free list or rejected, 
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A.8002. Wottid you not like tbo (jorcriimont of India in the Coiniiiorce or 
Finnneo Dopnrtmcnt to tnkc tho help of the Agricultural Adviser tv ho uonld 
b(i in n bettor position to tell jou nhethcr n certain implement is for agrioiil- 
tural use or iiotP — ^Tt is our u-sunl prnctico to consult him. 

A.3003. Is this dnly on sugar which works out to 37}- per cent protcotivo 
or revenue P—Hevonuo. 

A.3001. Professor Ganpulec: Would you fnvom the idea of inoluding scienti- 
fic apparatus, such as microscopes, in your free list? — think uc might in- 
clude particular scientific insti tilnentfi. I think it would bo rather dangerous 
merely to say that all soientifie instruments should ho free. If wo did so we 
should ho faced with a series of arguments as to what uns and whnt was not a 
scientific instrument. 


A.3005. For instance, scientific apparatus uould bo necessary to ciluip 
Gorornmont agricultural colleges or research stations and so onP— I do not 
think that the exemption of a limited number of particular items such a^ 
microscopes as suggested by you srauld aeriously ufteot our rcrGnuc.s. But I 
do think that it would bo dangerous to say that nil scientific apparatus 
should ho exempted. In that case Messrs. Tata and Sons, for example, might 
^ come fonvnrd and say that tho ssholc of their plant eonsisted of soientifiu 
apparatus and ask for that to ho pas«cd free, 

A.300C. Wlien I suggested scieniifte apparatus I uie.int things which were 
utilised in tho Inlioratorios for experimental purposes?— Otir difficulty would 
bo to find a satisfactory definition, 

A,3007. Ju putting the s'arious agricultural implements and manures on 
your free list, do you know of any suggestions which came from the Agricultural 
Department, cither Imperial or Provincial, in this mutter?— Yes, I think some 
of them did come through thoiu. 


A 


A.8003. Is it your practice to consult the Provincial ot Imperial Agricul- 
tural Departments in these matters ?•— Yes, As I said the initiotivo is gene- 
rally taken by tho importer who, if ho finds he has to pay a duty on a parti- 
cular thing, applies to tho Collector of Gnstonis, and the latter after satisfying 
hiinsolf that tiio case is n gonuino ono, sends it on to the Government of India 
svho in their turn consult the Agricultural Adviser 


A,300d. The Chauman: Could you let us hear whetlicr cheeso prc-'cs wete 
excluded from tho tariff schedule on the iiiitintivo of the Agricultural Depart- 
ment, or in consultation svith them?— Tiic Inspcctor-Gcneral of Agriculture 
on tho 1st of February 1001 wrote to tho Oovcrnnieiit of India ilius! *' 1 have 
the honour to suggest that d-siry machinery of every description should he 
exempted from import duty for n verj* largo trade in butter and milk piodiiots 
IS doroloping. Tho industry affects the ngricnltmal community. Cream 
B^nrators arc largely used in remote villages.” Then lie was cOiiMiUod un- 
olBcioll}- and ho said in reply: “ Many dairy appli.>iiiccs which arc imported 
os such con ho u'cd for other piirpoics and it is iinliimly that tho Finnneo 
Department would allow tho inclusion of null n Ibiiig in tho fice list. It is 
unuoctwnry perhaps to pro-ss for Ihcii inclusion .is with native cntenirise thev 
could rn many cn«ps he made in tho country. 1 send liurewith « (ontnlet'c 
catalogue of dairy appliances and machinery wliicii shows how greaf the variorv 

following in the freo list; Cream sep.i- 


. phaifmn; I Uomler wlioUier tlu^o luWitions uw cousidoml 

bj ^ho A^riciiliurnl iDopavtiiiout?*— Tho*fr ilonis rJii* innf + 11 ^* + 1 ^ 

Inspoclor-Gener.sl of Agriculture so„t tipj they dwLt hmlidc 
ond apparently no ouo lias ever asked for tbeese presses to ho included since 

A.8012. Li a case where your deportment took the initial sfens wei.M 
automatipally, as u matter of office jootine, submit a suggesHm/ pf 
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■to tho Agrioulturnl Adrisei ?— Yes, I think the Government of India Tpould 
ale ays consult him. ' 

A.3013. Sir Thomas Middleton.’ You mentioned just noir the case of tho im- 
portation of Tuticorin salt which was unacceptable to -the Bengali consumci. 
J think it IS well-known that Bombaj and Madras salt does not go into Bengal 
or Burma? — A certain amount of Bombay salt does go into Bengal hut the 
salt IS rather of a duty hrowm coloui. 

A.3014. I was going to ask you whethei you have any infoiniatioii about 
Koi thorn India salt, does it go into Bengal® — Not \eiy much I think 

A.SOlo. Is it because of the oariiagc or beennse of the quality? — I think 
probably it is both now. As I saj the Bengali is conservatiie; he has got 
used to a particular class of salt and he docs not like to change it, and I 
im.igine also that the railwa} fieight must bo a serious consideration in tliis 
matter 

(Tho witness withdiew.) 

JT/ir (’omiiiM'.'rs f/ici adjourned till 10 o’clock on Titesdau, the S2nd 
rebiitary 1027. 
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Memarmdum on Aerleuitural StaHsHes. 

Tlio most comonicut stnrlinp; point for n history of Agricuitnrnl BtatisUcs 
in India is tlio dcspiitoli of the Sooretarj’ of Btato No. 25-B,, datod 4lh 
Slay 1882, nith irliioh noro forwarded a set of nKriciillurnI tables compiled 
by tlio India Offico, from tlio htatistical ii.formntion fnrniblicd in provincial 
land revenue returns and Adininistration lleports. Tlio course of comxiilatiou 
had revealed tlio fact that greater iinitormity in the mothod of compilation 
and grentoi nteurncy wore ncceiisniy, and tlio Government of India wore 
Bshod to edewt .such diniiges in the forms as nould enable information of n 
iiiitforni charaotoi to be compilwl for All-India. The matter was con.sidcred 
at n Statistical Coiiloreneo lield in 1883, nut! luviscd forms end iiistnirtiomi 
ncto issued to Local Governments and AdininistTniiona; it nas also decided 
with Iho approval of the Soerotary of Slate that tho Bovonno niitl Agii- 
cnlturo Beportmont, one of wlio^o dntirs had been defined to bo " tbo 
more completo and systematic nsrertnming and rciidoring available of Uio 
statistics of s'ilul, .•igriciiltural and economic facts for ovory part of India, 
in order that Government and its officers may always bo in possession of an 
adequate knoivledge of tho iintiual condition of tho country, its population 
and its resources,’* shonld iindcrtako tlio compilation ond pnblicatiou of 
tlieso statistics. Aceoidhigly, tho Agriciiltnral Tables relating to India were 
eonipilod and puhHslicd (or soiiio years by that depariinoiit, Othor clepait- 
monts of tho Govoriiincnt of India were also piiblisliing statistics relating to 
Hiibjeels under their control, but it vas soon felt that tho diseoniieclcd 
manner in wliioh Indian htatistics wero being rompilod and issued by vaiions 
dopnrtinonU of the Govornnicnt of India seriously detracted from thoir valiio 
and that their iiitolligont examination, Cbllalion mid intorpiotation uoro 
nceessni'y to render them as useful as lho> might ho. In 189.'!, a Statistical 
lliiic.sii was thorofore foimod under an indepondont officer with tlio design- 
ation of Director General of Statistics; and the stalisiioal work of tlio dopart- 
mciits of tho GoA'orument of India was entrnbtcd to him. Ho u'ns to com- 
pile and piihlish tlio statistics in his name and on his rosponbibility, but 
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Untloi tho general gmdauce and control of tlie dopartuout concerned. Thia 
arr.ingeu)cnt contmuecl till 1903, nhen tlic Statistical Jlrnnch wah niotgcd 
in tbo non office of tho Director Gencriil ol Comnierolal IntolHgonco. A^r 
.1 fen jeaib it nas felt that llio two departments of Statistics and Conimcrcinl 
intelligence could not, consistently nitli ofliciency, ho combined tinder a 
single officer. In 1914, a separate Department of Statistics ivas therefore 
created. But this separato arrangement \ras short-hrcd ; in December 
1929 tho Department of Statistics nas amalgamated \rith the Commercial 
liitcliigeiico Department. 

2. AgrieuHural Statistics, Volume /. — The statistics compiled by the India 
Offiee referred to ahoro, briefly stated, dealt with tho total area of each 
I'rorince and district, the cultivated aica and waste lauds, tho latter head 
being farther snb^tidcd into culiurablc nnd unculturablo, tho area oecii* 
pied by the principal crops in oach Proiincc and district, and the incidence 
of land revenue per head of population and per unit of cultivated area. The 
chief defects which wore noticed at the tune of compilation by tho India 
Office were, firstly, that tbo figures mulei the same heading did not always 
mean the same thing in all the Pioviuces, and Bccondly that only a little 
more than two-tliirds of British India was bronght under the scope of the 
rotums. To illustmto the first point, •' cultivated aie^ •> in most Provinces 
correctly luclndod areas under cultivation which wore not assessed to land 
reviiniuv hut sawo Vrorwees nxcJndcd saeh artus trsxm iho area ander catH- 
vation, and showed them under area unculturablo, as information regarding 
those tracts was not available witlt tho revonuo agenby. Again, in most 
Provinces “ cultivated area " meant tlie area actnally under tho plough, 
but in others it included pastoro, meadow, and fallow lands in ocoupntioii. 
The value of the statistics was seriously impaired also by tbo second main 
detect noticed, tis., tliat tho returns did not indudo all parts of oven Biitisli 
India. Thus Bengal which has no revenue agency in bach village was com* 
plotoly left out of tbo returns; tho same was tho enso also with tho pernia* 
iiontly settled tracts of other Provinces, and with tho area of tbo Indian 
States, both within and outside the British Provinces. Tho aubseguont 
huitory of agricultural statistics in India is a rccoid of the attemiits ninde 
to introduto uniformity and comprohoiisiveness in tho returns for each Pro* 
v'lnce and to improve iho manner of their compilation and presentation. 
The subject was discussed at various committees nnd conferences, but progress 
liad to bo slow, for tbo problem was limited by the varying requirements of 
tho revenuo systems obtaining in different Provinces. The provincial needs 
were obligatory, sinco tho revenue system demanded tiint certain items 
should bo kept separato or grouped together; tho roijuirembnls of statistics 
had tlioretoro to he limited by tho exigencies of administrative convonienco. 
Tlie statistics are therefore a compromise between whivt is ideally dcsirahlo 
and what is actually attainable. The notes and appondicos in the agricul- 
tural statistics volume indicate how far it has boon possible to evolve a 
uniform system. 

3. Development . — It would be unnecessa^ to trace the progress achieved 
till now in tlio improvemonl of these statistics except in tho briefest manner. 
Tho forms now used in ngrioultural statirtics arc practically tlioso prescribed 
in 1891; Appendix II shows the chief additions w changes made from time 
to time. The principal of these may Im mentioned hero for coiivonicnce. 
Beginning from tho volume for 1894^3 the tisbio on '* Price of Produce ” 
was discontinued, other nirangoinents having been mailo to secure a record 
of prices Prom the volume for 1899-97 a summary tablo was introduced at 
Ihe beginning showing tho figures fox Biitisli Indio rol.^ting to cooh table 
for a series of years. Prom 1901-02 the table on *' Varieties of Tenure ” was 
abolishod. Beginning from tlie volume for 1912-13 tho summary tables were 
expanded and a table on world crops added. A series of cbnifs was also 
introduced from that time to illustrate tho trend of tho dovclopinont of 
agriculture. With effect from 1919-20 +he tablo on '• Tiaiisfcr of Band ” 
was abolished, and a new table on Haivvst Prices ” introduced; in addition 
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tho lablo und6r “ Olassific.lUon of Area ” was ainpliGcd and tho area under 
“IriJgation " slioun separately. 

4. Wlion tho tallies wore fnsfc iMC'-crihod it was inlonded that they thoiild 
ho n'iilrioted to nioas for which nccunitc lotunis uoro obtaiiuihlo, i.c., t<j 
aioas which possess, a ficld-to-fiold record and a village etiilT, the area for 
wliich no rotunis osist lioiiip oliminnteii hy dcdiirtion from tho toUI. 'J’liq 
area showit under tho latter head was not tnconsidcrahic, and it a as foil to 
ho a serious defect in tho statistics. The fust o'ccojitioii to flio above prin- 
ciplo had to ho made in tho case of TIcngal, which in tlio nhsonco of siiivoy 
and villago staff, must othcruiso have rciiinined a total hlaiik in tho voUiinc. 
Tlio principio was ihoroforo introduced cf admitting ostiniates based on 
local enquiry and knon lodge. There were, hones or, gaps still, and in 190<5 
tho Govcrniuont of India asked other Local Ooverniiieiits to follow for those 
tracts for whicli accurate infoiiiiation was not uvnilnhlo, tho sj stout nlro.ady 
adopted by Bongnl. At present, thoiefore, wo Imvo coinploto statistics for 
tho wliolo of llrilish India li.iscd on actual ino.isiiicmcnts and supplcmontod 
by estimates. Tiiosc estimates nro iniproring iu accuracy with the progress 
of cadastral surveys. 

5. From tho voiy outset figures for botli Provinces and distiicis wore 
shown in tho tables. From the volunio for 1021-22 tho district figures liavc 
been abolished altogether as a ino.isiiri of economy. 'Jho number of years 
for which figurc.s wore shown has vtiiied ftoin time to time. At presout the 
provincial figures are coiifincd to the last five years, 

G. The period to which the loturiis of ngriciiltiirnl statistics rofoircd was 
not for n Jong lime the same in nil cases. In somo I’l evinces they referred 
to tho financial year and in others to the agriiuUiiral or lovcnuo year of 
tho Provinces, Iu 1010 the roturna wero brought on to tho same potiod for 
most of tho Provinces, tho year oudiiig 30lh Juno hohig adopted ns tho agri- 
cultural year. Tho oseoptions nro tlio Central Provinces and Assam, wlio 
prepare all their returns for the j'car ending filst May and 31st Match 
vespeotnoly, and Bomhay, wliich piepaus icturns iclating to tho table on 
laud revonuo fur tho year ending 3Ist July, 

7. AgricuUnml SiaMic^, Pel, 11. — ^Tlio earlier issues of Agiieullnriil 
tlntisUca incorporated figurts rolnting to such Indian SlaU's as furnished 
tho reports. Tlio statistics for (ho Mysore St.ito wero available from the 
very bcgiuiiing. Gradually uuch othor Indian Slates as had tho requisite 
agency to collcrt tho statistics hcgati to supply figures legardiiig their btalej, 
and it was soon found necessary to deal with them m a soimrate section 
(Part 111 of the volumo. By 1001, Gie immber of roporliiig Stn1e.i hud sufli- 
eiciilly inOic.ised to justify a sopiiiate piililicatiou regarding iiidiaii Stales, 
styled Agricultural Stiilislies, Volume II, Jilffoiln liave iKsm nmde at sari- 
ouf times to iuereaso tho numbei ot icpuling States, but tlio letunm aro 
puiely voluntaiy, and (hero is still n com idei able nioa which is not iueUided 
iu llio publication. The stnlifilics aio also far losy uccurnto and lomjiloie lima 
(hoso of British Piovinccs, 

8. Gfiicral.— Tho Statistics of mc.v as tar ns IlritiKh Provinces arc con- 
cerned arc, on the whole, fairly necuintc, and llioio is lillle scope for 
improvomont. In most of tho Provinces Iheie osiil a fiold-to-ficld record find 
a village staff, capable of reiiorIJng thi* .irea Under crop willi gieal neeurney. 
For permanently settled liiicts, howowi, (Bengal, Bihar and Orissa, parts 
of Madras, the llnited Provinces ami Assam) wlicio tho figurc.s nro based on 

’ estimates', and not incoauromonls, tho Btiitislies nie not as rcltnhle. Another 
source of error in tho nioa figures i» tho pr.ictico of irti.viiig two or more 
urops in tho same field; tho ro-'pcctivo anas under different crops have, in 
cueii cases, to bo based on estimates. 

9. TAvcstoeh . — Tho colleflion of Rtntislies jegnrding Inostock was under- 
liihen at tho instance of Ihe Bceietniy of Slate. The forms in wliieti they 
wcio to bo furnished W’ere laid down at the Sfatislica! Confereneo of 18M, 
ami these Btntistirs liavn been loguKsily published in Volumo I of the Agri- 
cultural Statistics. They uio now based only ou tho results of annual or 
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'qiiiiiqnpnninl censuses, but ulicn they ucrc stalled, there uns tlio same difli. 
cultj rogarding ponimncntlj -Bottled trJicti as in the enso of niea statistics, 
VIZ., the abseiioo of an agency to collect flio figutes. Even in Proniices wbjtni 
possessed tbo necossaiy organisation tlic slntistics acio far from acenratc 
ns in some eases a eciisiis aas <‘omplot~d only ailbiu tbc touise of tbicc or 
four joars. Nor ucto the methods of onumointion free frbm defects, Sotue 
Fronnccs again took an annual census uliilc others bad a quinquennial cen- 
sus. The livestock figmcs of nengal bad to bo estimated till 1912-13 alien 
the Province took its first c.ittlc census, !fn Bihar and Orissa a tioiisiis iras 
taken 111 1013-14. But still the methods of collecting the d.ita ucro not 
unifbnn, nor iioio theg' collected at the same time for all the Brovfnccs. In 
!l9l6, the Govomment of India after consulting Local Governments and Ail- 
'luimstrntibns dcuelcel that a gonoial census of 0011*10 should be taken 
'throughout British Tndi.i botucon December 1919 and April 1020, and that 
'this census should bo repented quinquennially. The co-operation of Indian 
States iras also Invited and several Stales took pait. The results were pub- 
lished in a pamphlet foim in 1921. Prom 1019-20, therefore, the statistics 
cbn ho regarded as more satisfoctoiy, but, ovcepl in the ease of Provtneos 
nhich taka an annnnl coiiotis, the figuroa have to ho repeated till the coiisns 
is taken again at the end of the quinquennium. At present the Central Pro- 
vinces, Manpur* and Burma take the census annually. The second consns 
has taken place in all the Provinces but not at the saiuo time, as Bengal, 
had, owing to financial sti iiigoiic.v , to postpone it till 102C, while, on tbo 
othet hand, tbo Punjab caiiicd it out Icforo the end of the quiuitacnniaiii. 
A larger number of Iiidi.m States took pait in the second consns. 

10. Tea Statistics . — ^Sjiecinl Shstcinents legnrding tea, coffee, cincliono 
and cotton cultivation in Britisli India and Indian States used to bo compiled 
by tbo Department of Finance and Oomnicrco and published in the volume 
" Statistical Tables relating to British India.” Tho statistics of the produc- 
tion of tea which related to tho calendar joor were obtained from the owners 
and luaiiagors of ten estates thiougli the distilot ofiirers in foims prescribed 
foi the puiposc. The inctliod of coUcct'tn is at present tbo same hut cousi- 
derablo improvomoiits have been cffcblcd in these statistics through tho help 
of non-oflici.'il bodjes like the Indian Tea Atsociatiou and tho tinited Planters’ 
Association of Southern India, IVhoio i*o icporis are icceivcd from estates, 
estimates arc made by loc.iI ollicors but before accojitiug tlicso estimates this 
department makes a further attempt to obtain tbo actual returns by direct 
couespondonco with tbo non-rcpoiting estates and in many cases, with 
successful results. 

11. Coffee Statistics . — ^Tho early hi.tory of these statistics is tho sonio ns 
that of ten. Tlio methods of collecting tlic iiifomiation nro also tho same. 
Oiigin.illy tho statistics rokited to thv calendar year hut in 1009 it was 
decided that tlieso statistics should be ptc-pared for tho year ending 30th 
June ivhioli conosponds fairly olo-cly to the coffeo yo.ir. The change took 
effect from the statistics for 1908-09 vvliiih wore issued in 1910. There wore 
no issues for tlio years 1910-11 to 1918-19 as it nns felt that the information 
supplied was very inaccui.iio. Tiio stotistics have been renew od with effect 
from 1019-20 in a slightly improved form. They cannot even ot present bo 
laid to he very satisfactory and much impiovomcut is possible in tho accuracy 
of these statistics. As a record of total production of cofleo in India they 
are defective in that they do not include plantations of less than 10 acres. 

12. Mvbber Statistics . — Tho first statemont icgnidlng rubber iirodnction 
liublislicd by this department related to the year 1910. Tho fonn and the 
laeihods of collection are practically the same as in tho case of tea and coffee. 

Tea, Coffee and Bubbor statistics non appear as supplements to tbo Indian 
Tiade Journal. 

IS. (Puinqiicniiiul liepori on the Average Yield of Principal Crops.— A 
provisional report on the yiold per acio of tbo principal crops oultivatcd in 
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Tnclin was first compilod in 1802 from vnrions statistical publications avail- 
nblo at the timoj such ns Ap;ticulttiml niid Scttloincnt lloports, Crop Foic- 
oasls, Garottoeis, loplies to tho onquirios of tho Famine Commission, etc. 
It ^vas decided that these ostinintea should bo loviscd periodically and for 
tin's purpose a system of OKperimontnl crop cuttings was proserlbed. Tliose 
experiments are tho basis, though not in overy case tho sole basis, of tho 
lovision of tho standard estiinafos. Tho instructions for the preparation of 
these returns are that tho estimates given should bo that of tho avorngo out- 
turn on average soil in a year of aveiago character ns deduced fiom 
considorations of the information obtained or cxpoiimonts made during tho 
period under review; so that tho estimate of tho aveiago yield multiplied by 
tlin area might giv'o an approximation to the total yield of crop in an 
nverago year. The results of tho revision of tho estimates aro published at 
the end of every five years. If dutiiig the period under review, there wore 
exceptionally good or bad seasons, the fact would not ncccssniily affoet tho 
standard estimates unless thoio are reasons for bolioving that tho ilgurcs 
previously adopted ns estimates of average yield in an avorngo year were 
fixed either too high or too low. Tho chief object of quinquennial reports 
IS not so much to show tho outturn per aero during the particular period as 
to help in, arriving at what may reasonably bo considered ns a normal out- 
turn in a* year of average crop. Sepnralo estimates of yield are gonernlly 
maintained for irrigated and unirrigated tinots. Tho avorngo yield in each 
district as well ns for tho Province, is given in tho publication. 

14. Crop cutting experiments have till latolv been made gonernlly by the 
District Bevenuo staff. In lf)I3, on an examination of tho reports of tho 
quinquennium ending 1011-12, it was recognised that the results of the 
experiments as conduotod by the district rovoime staff were generally un- 
rcliablo. A change was accordingly made in 1915 and instructions wore 
issued by the Government of India, to employ, ns far ns possihlo, expert 
offiecrs of the ,Agrieultnrnl Department in tho eonduet of these experiments. 
The new system was introduced in tho quinquennium hoginning 1010-17 
mainly as an oxperiinontal measure, but in tho majority of provinces the 
change could not he fully carried out, principnllv owing to insufficioney of 
-staff in tho Provincial Agricultnral Departments. Those experiments, if 
they are to yield roliablo results, should be carried out in larger numbers 
and under tho suporvisioii of trained oflicors of the Agiicultnral Dopartment. 

16. Crop Porccai/t. — Tlie Siatislieal Conference of 1883, roforred to pre- 
viously, also discussed the question of issuing crop forecasts for Ibo informa- 
tion of tho public. They rcoominonded that the Agrienlturn] Doparfments 
sbCnld endeavour to give tbo public nii early forecast of liarvcst prospects 
of crops of commercial value. The Govowimont of India accepted these viow.s 
and commended tho proposal to the consideration of tbo Local Governments 
and Administrations. About tho same iimo tho Socrotarv of State, at tho 
instance of a lending Liverpool firm interested in tbo whe.at trade, reoom- 
monded the piiblic-stjoii of information regarding crops in India somewhat 
on the lines adopted by llio Dnitcd Rfnlfs of .Vmeriea Dopartinont of Agri- 
enltiire. Accordingly in 1884 tho Government of India issued a circular letter 
to Local Governments and Administrations requesting the preparation of 
ioreeosts of tho wheat crop. It was also stated in the cireiilnr that the 
experience gained in attempting to secure continuous information .as to the 
character of tho wheat crop uould lend the Directors of App^iculture to for- 
inulnto and perfect .a system applicable to other crops of commercial import 
aiicc. In the following year, after considering the views of Local Govern- 
ments, the Govoriiiiiont of India issued ordei-s to tiio Pi evinces coiiccrnctl, 
to extend tho forecasts to cotton, oil-seeds, rice and jute on the svStein 
adopted for ulicat. Detailed instmcfions legaidiug the preparation of fore- 
casts woie also issued in continuation Tliis was the beginning of crop 
foreixisting in Tiidia. At present forecasts are issued for tho following crops 
-^’oston, jute, ulioat, rieo, sugareano, winter oil-sceds (r.apo and mustard and 
linseed) sosamnm, ground-nut, castor and indigo. Of these the jute Weeasts 
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nre non' issued by tho Dircetoi of Agiienltnro, Bengal, and tlio method of 
estimating tho outturn is also not tlio sas'ic ns in tho enso of other crops. 

16. The framing of an estimate of tho outturn of a crop depends on threo 
factors — tho area, tho standard normal outtnrn por nc.ro, and the rondition 
estimate. 

(t) Area — As regards area it has ahoady been noticed that in villages of 
most Provinces there exists an agency capable of reporting tho acre.tgo of 
props nith accuracy wherever fields hare been mapped and surveyed. In 
respect of permanently sottlod tracts and areas under mised crops, tho statis- 
tics arc not as reliable. 

(it) The second factor is the normal onttiirn por aero. It has already boon 
noticed that tho department ontnistod nith crop forecasting work in each 
Province maintains a rooord showing tho nverago yield por acre of principal 
crops based mainly on tho results of prop cutting experiments. 

(lii) Tho third factor is the condition estimate, i.c., the fraction represent- 
ing the relation of tho crop reported on to tho normal crop por acre, Tliis 
estimate is in the fust instanco framed by tho Village Accountant or FaUeaii, 
ns ho is called or an oiTicinl of similar standing by moans of “ anna notation,” 
i.e., tho condition of crop is estimated to bo so many annas higher or lower 
than tho normal crop. Tho nnnn notation, howorer, does not follow a uni- 
form standard in all parts of India for. in eeitiun trnots 12 annas may 
represent a normal erop while in another 16 annas may rejiresent tho nor- 
mal. Owing to this diversity of praetieo in different tracts it was considered 
advisable to use tho American system in tho published forccoste under which 
100 denotes tho normal rield. Tho Paiuaris, howovei, are allowed to follow 
tlieir own method ns it is considered that tho introdnetion of a now system 
nill only confuse tho estimates made by them, but the anna notation is 
eonverted into a porcontage cstimato according to tho American system 
either by tho district ofTicors or by the provincial forecasting authority, 

17. It u ill .ho scon from tho above that tho total yield of a crop is esti- 
mated by multiplying tlio threo factors— tho area, tlio condition estimate and 
tho standard yjold. Of these fnctois only tho area figuies can ho regarded 
ns fairly neenrnte. It has hcoii recognised that thnro is often n not altogether 
iiegligihio margin of enor in tho estimnt'S of tho condition and tho standard 
viotd. Even a very small error in either ol tlicso two factors would put tho 
total estim.stes of .viold far out innsmiKii ns tho siiinll error is multiplied by 
the area uliieh is n Largo figure. The defects of tho standord yield have 
nlicady been noticed, Tho rondition estimate is, in tho first instanco, pre- 
pared by tho I'ahiati or village offioin! v.ho, being gonorally untrained and 
pessimistic by nafiiro, is linrdly able to form a correct cstimato of onttnrn in 
tcims of tlic normal crop. TTis idoa of a noimal crop is, tbnt which ho longs 
to sen bill larely secs and tho result is that tho st.andard with which he 
compares a erop is really something ahovo tho normal. Conseguontly his 
Gstiiiintos generally fall helon tho mark. 

18. The llonid of Agricultnro at a meeting hold in 1019 miggcstcd that at 
tho end of each season tho ‘'actual ” outturn of crops should ho dctormlned by 
the collection and dotailed stud.v of stal'slict of movement by rail or sea, of 
inaniifactiiro, or of any process such ns haling, and of estimates of local con- 
Mimption. Tho nverago of the actual oiilliim thus obtained for a sorios of 
years divided hv tho coiicspoiiding nicn should represent tho standard yield 
on which rnlciil.itioiis slioiild he made M regards tho condition estimate the 
Paiuam should bo lofl to follow their traditional poliey, but their estimates 
slioiihl be corrooted in tho light of past experience. Thus it tho Patwarh 
loported during tho Inst 10 years — 

2 — 8 nnnn crops, 

2 — 9 anna crops, 

2—10 anna crops, 

2 — ^11 nnnn crops, ond 
2 — ^12 anna crops. 
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it is n fair inference Hint when ho sees nn nvornpto crop lie cnlh it ti 10 
nnna crop and that a’hon ho repot hi a 11 anna crop, tho crop is a little 
above tho nvorngo. Tho ratwari's estimate blumicl, therofoio, bo corrected 
III tho light of a more correct conception of the noiinnl. This eorrertion of 
condition cstimato can ho done without difliciilty. Tlio standard yield how- 
ever cannot he calcnlnicd, as siiggcstcd, for the simple reason that tho 
dotcrniination of nclnol yield is beset vith great difliciiUics. It would be 
dilficnlt to estimate tho amount of coiiiumption or stocks, and tho difliciilty 
is greslor in tho case of food-rjops than nf non-food crops. In tho ease of 
cotton an attempt is made to determine Hu actual production by adding 
together the exports, tho nmonnt conMimed in mills, and a convontional 
estimate 6f local consumption. Tlio quantity of cotton consumed in Mills in 
British India is caloiilatcd from tho amount icalisod under tlio Cotton Cess 
Art wliilo for Indian Slates nn ostimiiie is made based on the quantity of 
goods produced in mills in such Statc». AVo hare also returns of eolton 
pressed in British India and these returns, wiiich are eompulsory under tlie 
Cotton Ginning and Pressing Paotorics Act, arc compiled and piiliHshod 
weekly in tho Indian Trade .foimio?. If theso figuros conld ho Kupploinoiitod 
by the figures of loose cotton received in spinning mills, an estimate of actual 
production could ho made, but there aio nt present no means of .sscertaining 
the latter figures while tiio ahseneo of information about Indian Slates would 
be another difllcully. In the case of olhoi crops there is not oven ns mueh 
data to go on, and trndo figures, without rolintde fippiics of consnmplion, 
ivill not thorofoTo servo tlio pnrpo'so of nscottnining tho total yield. TIu* 
Indian Sugar CoinmitU’e, 1020, were definitely of opinion that tho methnd is 
not applicable in tho case of aiignrcnno and tho Board of Agrioiilturo while 
leiiewing tho Bulijoot again in 1S)21 emphasised the fact that ciop tntUng 
oxporimonfs must remain tho basis of the standard onttnrn. 

19. The manner of pnhlt^hintj Foretaifu — ^I’he general practice is to issue 
a preliminary foieenst, a second csHm.ite and a third or final estimate, fuller 
and more precise in data limn tho first two forecasts, ns In the case of rice, 
oil-seeds and sugarcane. There are two additional fororasts for wheat and 
rotion and ono for scMimnin. On tho othci hand, only two forecasts nro 
made of llio juto, ground-nut and indigo crops and only ono of the castor 
VI np. Tho provincial forecasts are pUhlKlied ns soon ns they nro ready by 
the dcpaitnient entriisled with the worl., hnt advance copies are iisiially 
sent to this dopnitmonl for tlio pnniose of preparing tho All-Tiidin hreniO' 
ranilnm. It often happens that the All'India forvrastB are not ready for usne 
owing to non-ioeoipt of aomo of tho piovincinl leturns and in siieh cases, 
the tirovincinl icturns nie pnTdislicd in ndsnnco in the Indian Trade Jnumal 

Besides regular forecastoj montlily iiitermedinto nop reporta have been 
introduced from 192fi, to ho issiml in the interval iietwoen the foiccnsts, 
Th^o repoits aro mainly linsed on the oxjiert opinimis of jiroviniinl nntho- 
ritiCs and give no dolnils but roiifino thcniselv'cs goiierally to the etfect of 
tho season oh tho cstimato of the conilittvn of tho crop sinco tlio last regular 
forecast. Thcso^roporls aro published in tho Indian Trade .Touinal ns soon 
ns they nro recolvod from each piorinelnl anihorily. 

i 

20. Fufmate^ of Area and Yield of ffic Principal Chops in India. — Thiti 
])itbItcation is mainly a summary of the forccasis issued tliiiing the year in 
e connected and coiireniont form, nni history of this pnbliention is there- 
fore tlw tame as that of ciop torwatt«. It u lining piiblishod ns a Blue Book. 
Its object is to show ns soon ns possible the best estimate nvailnlilo ol tlie 
oiitlurn of the piiiicipnl ciops duiing each season w'ith gcilorat remarks 
about the rharneter^ of tlio season. Hie latest year’s figures given in the 
piibhontioji are pjovisional iviiilo liie pretcdnig year’s are the correeti'd esti- 
mates. Owing to tho dilforonte^ in tho methods of preparation of this volnmo, 
and Hint of Agrunllural Statistics, the area under the saino crop for tho same, 
year loporfcd in Hio two pnhlicatioos Imie not always ngioed. A detailed 
evnminalipn of _ the i>nnsos of disorepancy was made in (he Bopnrlnient of 
StnIisticB and insirtiolions wore issued to local anthoritios to reconcile tho 
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two sets of fignrcs in future. Discrepancies howcrar still continue to occur 
and tlio Indian Sugar Coniinitteo while reviewing the Agricnltural Statistics 
pointed out this defect. 

21. In the foregoing sections the puhlications on agricultural statistics 
i<.sucd by this dopaitmcnt haro been leiiovied. Tho diiTicultids o\poTionced 
IP collecting tho statistics hare also been incidentally noticed. In tho rase 
of Agricultural Statistics, it has been obsoived that, so far ns Ilritisli Pro- 
vinces aro concerned, tbo area statisties arc fairly reliable eveept in tlio case 
of tr.acts which liavo no roi’cnno agency to ropoit the statistics; tho progress 
of tho cadastral survey in those tracts has iiiaterially helped the distiict 
authorities to improro their cstimatoi, Lut so long as the figures are hased 
on conjccturo, they cannot bo as acenrato as tlio statistics obtained from 
actual measurenient. Tho piactico of ni'xing different ciops in the snitio 
held is another source of inacotirncy, the estimation of separate areas under 
each crop being hased on formulic adopted by each Piovincinl Gorernment. 
In tho enso of Indian States the statistics are neither complete nor do they 
appear to ho very accurate; and any iinpiovcmcnt is conditioned by their 
willingness or ability to furnish reltnblo statistics. Some States make a 
serious effort to improve tho statistics, hut many have not got the requisite 
agency to collect them. Tho statistics relating to tea, colTeo and luhbcr 
are obtained from the plantations, and both their completeness and acciiiacy 
must depend on the co-oporation received from tho managers of estates. The 
figures regarding tea arc believed to be much moro reliable than those 
relating to coffee. Tho statistics for coffee are also^less romploie inasmuch 
ns they do not include the figures relniing to small plant.stioi>s. It has also 
been noticed that tho “ standard yield ” of crops on which estimates of pio- 
diiction aro based aro defective ns the ciop-cntting ospoiiincnts on whicli 
tlioy are mainly based have not been oonducted either in sufiicient niimhcrs 
or with sufficient care. Tho limitations of onr crop forecasts have been fully 
dealt with above; tho principal lines along which improvements could he 
effected would appear to he (1) by a careful interpretation of tho estimates 
of tho condition of crops reported by the piiniary importing agency, and (21 
by tho attainmoni of greater accuracy in the estimates of tho "standard 
yield." 

22. Tho publications on ngrioultuial statistics servo a two-fold purpose. 
They aro primarily meant for tho information of Government, for no Govern- 
mont con nlTord to ho ignorant of its ngricultmal icsourccs, and socondaril.v 
tliey arc meant for tho information of the trade and the public. The tiade 
IS naturally more interostod in forecasts ot production than in tho statistics 
of actual area or estimated production published long after the harvest is 
realised, for it is of tho utmost importance to the trade to obtain a reason- 
ably correct estimato beforehand of the quantity of agricultural produce it 
uill have to han^e. The chief, if not the only, use of tho volumes of Agri- 
cultural Statistics is .is a woik of reforonco, showing tlio progress of culti- 
vation in ■^0 country. They do not enable an estimate of total agricultural 
production to ho made, for tho area is not separately specified for_ all tho 
minor or the unimportant crops, nor have standard yields^ from which pro- 
duction in an average year can ho worked out been estimated for tlicm. 
The estimated production of the principal crops alone for c.acli year is given 
in the Estimates of Area and Yield. 

23. The chief feature revealed by a study of tho development of agricnl- 
tnral statistics in India is the fact that there has been no soparntc agency 
for collecting the statistics ns such, and Hint tho uork has, from tlie begin- 
ning, been mainly performed by the revenue agency which was already 
collecting statistical information for their own purposes. Tliis dependence 
on tho revenue agency has obviated tho necessity for any separate agency, 
and it is extieinoly doubtful wliotlior a soparnto oiganisation could have 
been created in n country like India owing to tho enormous evponse of the 
undertaking. But, as already noticed, this association nilh the revenue svs- 
tern lias sometimes stood in tho way of strict uniformity. Tho policy of tlie 
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‘GoteriDiiont of India lino nil nloit" been to inloifeio no UtUo ns |iO!>oiblc 
(Mill pioriueial reveuuo tirraiiKametils ruiiojotoni (villi Uio nunimnni >o<iii{ic- 
ntents of hlntiMirs ami no (lopnrlntu Iroiii ibis policy is pciliups at prrsoitt 
.possible or ndvjsabli'. 'I'bo (hrrctioii in (vliich mueli toiilil bo done in llio 
any of co-ordinnlton and tmifoniiity (ritlioul intorforing greatly with tlio 
•tcieiitto armngviiicnli. is in cro|> foxrnsiing. 'PIto woik of lulmiilliiig 
•eslrointos of ouUnrn is iimv being carriod out in most of Iho Provinces by 
ilio Depnilmonts of .Agiieiiilurc, thoiigb the in« mntciinl on which they mo 
based coaliinio to lio supplied to a guat esont Iiy the rovenuo staff. Tho 
Agricultural Depnrtnionts, liouevor, are^ unable, in many cases, tliiougli 
paucity of staff, to devoto as inneli nllonliou to tho subject ns is iicoessniy 
and tho question turns titiin.arily on imr>iiea. Hut it would bo dcsiiablo if 
tho ospci tciice gamed in diffcrcul Pitiiiieci could bo compared periodically 
so that suggeslioiiH for iniproronient c.mhl be laid boforo Piovincial Gosorn- 
menls to bo ndo]iled su for as proviit.lal conditions pormit. Tho ronditions 
uffc'cting a eiop or it* outturn is ns iMuh n matter of AlUTudia as of pro- 
sincial iniportanro; and the AH-Inli.i figiues can gnin in accuraoy only if 
nil tlio Provinces fall into iiiic ns I'ct'riTds iinprovomunt in tho mcliiods of 
Forccobting. 

'' 21. Siaii , — Tile sootioii dealing (vUli Agriciillurid Btatistirs ronsists at 
present of seven iiicii, fiut_ of these only five are osciusivety engaged oit 
Agricultural Statistics. Ouo man is citgnired on the rollon press irtiirns, 
amHlic other is iiilncliod to tho sectior only foj H moiitlis in tiio year. The 
•'cctioii is in (haige of « Snpei inlent'c lit, uho, however, lius oilier liiaiiclies 
as wbll to supervise. Two of tho elerhs are on tho sonic of 100—10—200 and 
the others on Us. 50—3—123. Tho total avoiago cost of staff, u.'ccluriing 
Bujicrvisini; staff, is nearly Its. 11,001 
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APPENDIX 1. 


L%st of Agrieulitiial Publtcaitons mih the nature of tnfoimaiion contained 

in each. 


Fablicatioiis. Nature of information. 

1. Agiictiltural Statistics of Total aioa (in acres), classification of 

India (Annual), Volume I. the atoa_(iu acres), aiea inigatcd and 
i.j. crops irrigated, aica under crops and 
specification of crops, livestock, 
plongliB and carts ; land revenue assess- 
I I inont on the area, and population, 
itancst pi ICO of ccitain important 
«'l crops, avorago yield (lbs. per acre) of 
‘ ' piincipal crops in each Province of 
British India nnd Mysore in the form 
of appendix. 

r* / t 

2. Agricultural Statistics of Itelatcs to Indian States. 

India (Annual), Volume II. 


3 Summary tables of Agiicul- This is now issued as a supplement to the 
tuial Statistics (British Indian Ttadc Journal published in 

India). ■ adv.inte of Volume I of Agiicultural 

Statistics. Beals with all the main 
heads contained m Volume I except 
ihoso relating to livestock, laud lovo- 
nuo and harvest prices. 


4. Report on the Census of 
livestock, ploughs and 

carts in India (Quin- 

quennial). 


Nniiibci oi livestock, oto., in India as 
flscci tamed by census held qninquen- 
uially fstaitod fiom 1010-20) togetlier 
with comparative figuics for foieign 
countries. 


6, (i) Indian Tea Statistics . These publications are now issued 
(it) Indian Oo&co Statistics. annually .is supplements to the Indian 

(tti) Indian Rubber Statistics. Trade Journal, The information 

contained in tlicm is of the folloning 
nutuio: — ^number and aiea of plant- 
ations, pioduction (in lbs.) of manu- 
factuicd lea, of cuicd coffee nnd of 
dry lubber; labour employed in all 
three industries; trade figures.^ Be- 
sides the above thololloaing are given; 
— stock of dry rubber (in lbs.), quan- 
tity of ton available for consumption 
in. India, i>riccs, freight, duty, coss, 
capital and wages, etc., relating to 
the tea industry. 


0. Quinquennial Report on the Avoiage ;peld (lbs. per acio) of principal 
average yield per acre of crops irrigated nnd nnhrigaled— in 
princip.-il ciops in Indio each Province and district of British 
(Quinquennial). India and in Mysore. 
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Fulilicatious. Nature of information. 

Ctop Forecasts, 

7. All-liidia (29 in mnnbei) . Published in the Indian Trade Journal, 

Provinrinl Forecast, Beals mainly nith men, weather condi- 

Jnieimodinto reports. tions affecting the iziowtli of crops, 

estimates of outturn, etc. Inform- 
ation regarding ciops of foieign coun- 
tiicb also appended. 

8. Estimates of Aren and Yield Aicn, total .viohl and yield per acre of 

of tlio Principal Crops in principal crops dm mg the year and 
India (Annual), ior the prciioiis niiio ycais, standard 

or normal yields pci acre of crops for 
ti'liich foiecasts aio prepared. Area 
and yield of certain principal crops 
in foicign conutnes, normal and 
.ictnal r.iiiifall (in inches) in caclt 
iiictcorolngicnl Mih-divi&ion in India, 
Charts, etc. 

9. Wtokly Cation Prc<s Hotnrns Statement of Cotton pic>-scd in different 

Provinces in Dritish India published 
ivccUly ill the Indian Tiadc ,Iournnl, 

JO, Ciop Atlas of India . . This is an occasumal publication and con- 

t.iins siNteon maps sbonmg the distri- 
liution of pimcii»a> crops, otz,, rice, 
wheat, barley, jousii, bo/ie, sugarcane, 
tea, coffee, tobacco, cotton, pito, lin- 
seed, inpo and mustard, scsnmuni, 
giound-iiiit and indigo in difloroni 
districts of India based on statistics of 
area. The nverago area and prnduo- 
tioii of each Proviiico and important 
poifs of sliipmcnt linvn .also been indi- 
cated with percciUngci share of tlio 
ports. 
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Sfatemeni showing the changes made from time to time in the foiins of AgrteuHwal Slatiilies. 
18CC. 1831. 1891. 1910. 


36:1 



Dr. ». B. Meek. 



365 


nei^rs to the Questionnaire. 

tjuKirioK 1. — llK'»E\i{oir. — ^TJic gonpral problem of agricullurnl dor'olojj* 
inoiil in Indin is tlie rniBin^v of the etaiidard of efficienry of prodiiclion from 
tlio soil nnd tbo stnmlnrd of ijiinlity in Uio li%'e<5toek of tho rountry. These 
involve first ie»'earcU work under Indian coiidilions, and second, nppliejlion 
of tho results of researcli to ncttinl production, If the, research work is RoiiiR 
to he otiicr than dangerous it must bo carried out hy men who are highly 
qualified cud nho are spcoinlists in enrh particular line. It furtho) lll^oh^o 
expensive equipment and in view of the great ntiniber of problems rctpuieH 
n largo staff of uorkers, Tlio evpeie,* imolvcd in such rcsearLli nork eli- 
infn.ites the poisdu'lity of ita iKo'ng t.irried on elficieiitly by encb_ rroviiiciul 
Government. Tlie n'sciucb aork should, tlieieforo, in iiiy oi>inion, be co- 
ordinated nnd r.'trried out by Mnff directly under the Government of fndm 
a staff nhich should Iw freed Iroin the executive at lion of demonstration aud 
propaganda for tho inn pc' c of applying tho rc««lts of le carcli. Tho cxe- 
cutins functions domatid the laeation of the nlficcja eoncerned in each 
I’roviute nnd prolonged aork in one part of India. Tho application of the 
rcoUltN of rciMircli does not intohe such a hi('h standard of technical train- 
ing nnd with the separation of the evecutno functions from flic levsircli 
nork tile former should lemain ntth the I.ocal Govcinment, As to finant,ing 
researcli an iiicicnse in the eflicicncy of prrMluction will etmhie .tn incres"-e 
in the general revenue to he made hut in tho iitvt ini.tnius' there must be 
found tnesiis of tnticai'iiig the eflKicmy. A/, tin esamplo of one method of 
ohlaiiiirig hti.siice tho fnlloning may bo given. 

An export ccs on hides and *kins may he taken ns a soune of finniice for 
vtjlerijiary re‘'i'flu'li with a new to irapiovemenl of eaitle, Ihw rcscareh being 
done Miidtr the Onvernment of Tiidiii. Application of tho result^ oi ihii, 
rei-enrch nnd supervisiou of flaying and ptopagaudn throughout the I’toviuie 
with rcj.nrd to flaying and curing of hides, being (\cciUivo fiinctions should 
he plaiv'd under Iiocal Ooveruinents. The npplic.vtion of cissei for the geneial 
pmpo'O ol finding finance for ngritiihtiral nnd vateriiiiiry developments might 
with advantage he extended. 

The tolltnving are sann* of the Inert* important cissi*-i in esistcntci'- 

(I) Tea COS", ffndinn Tea Ces-, Art, IX tit llKVi,) A ci'*-*. of six nnnas 
per UIO III*, is levied on all im ptodneed in India nnd expoiteil 
from IliiliMi Indu. The ccni h coIlectiHl hy Government and 
paiti to the Ten C'l*- Committee .ifiei dcdnrtmn of evpen'-es for 
.olhctioii. 

fj) .Into (iietig.al An V of IfiU.l A custom duly in levied on 

law jiue othei than ciittuip and rejcftions at the nite of too 
nniias per hale of fiX* lli,. and twelve nnnnri per ton of Ihs 
ol iimiiiiliictorcd ptli*. The duty i® collected by Governmenf and 
paid to the ('.ihnttn Impioveinent Trust 

oil Lae cess, ffndinn I,afi f e* Act, A te‘s is ievied on lac and 

refuse Ine prodoced in India nnd ovpoil<*<l from ItritisK Iu<lin, 
ilie into Ik mg foui ann.ts per nintmd for lac nnd two amiss pii 
iimiind for refuse Joe llie n*s i>. colleeted hy Itoveriliuent ,i«d 
paid to tho fiidinu I..ic Ae O'lntion Jnr w* eareli after dednciion 
of cxpiOisft. ftu Ccilfcetinii, 

ii) Cotfon (c*.,. flndiaii Cotton fjes. Act, XTV ol 1023). A ecsi of 
two antUs per stnnd<sid hale «f HJO lbs. and fix pies per Ifif) iUi. 
lor unhiiled cotton nro levlttl on nil cotton piikliiced in India 
,iiiid either exporied from Hritish Indhi or in«d jn any mill In 
ilrittbh Indiii, The cess is eolhcted hy Omerninunt imd paid 
.o the Indian ('entr.tl Colton Committee. 

TJio ti ork of the Tea Ci'm Committee, flimtucrl hy .'i cr-is on tea, htis been 
fiucecsslu), l«a preduetioi) (a'ing highly oiganiHs] mid under more ov Ic;* 
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iminodiate contiol, that is, the crop at any time can bo modified by the joint 
action of tho organised groaors. Part of the jntc cess is used for purposes 
other than the development of agncuttnral efficiency, c.g,, a portion of it 
goes to the rovoniio of the Calcutta Improramcnt Trust. lac cess is 
devoted to rcssaich uork in connection with lao, hut in this case the industry 
IS by no iiieans higtily org.inised. The work of tho Indian Central Cotton 
Committee is financed from a coss on cotton, and it performs functions of a 
highlj beneficent natuio to tho cotton piodncers. Wherever possible, revenue 
domed from agricultural produce might reasonably bo allotted, at least in 
part, to liuancing agricultural research and demonstration. 

Qn ETlox 4 — ^AnMiNiSTiUTiON (r) (m) — Boads . — India like some other 
Asiatir coiintnos may he divided into two parts. Interior India and Exterior 
India, Estcrioi India being that portion of the countiy which is served by 
rnilw.iji, Intel 101 India being those parts remote fioiii any railway lino. It 
.scorns fair]} well established that railnay transpoitation is mucli more effi- 
cient and clie.ipor than load transportation, but o'ctension of roads feeding 
tho rnilwiij lines would picsumably enable the cultivator at some distonco 
fiom the lailu.iv to obtain higher prices /or his produce and enable him to 
adopt mcthols which would tend to increase tho production from his land. 
The cstciision and im|>ioiomont of toads from railway stotions into the 
interioi will piobnhlj result in tho introduction of a more efficient method 
of trnmpmtJtion of agricultural prodaco thnr at prcsbnt ovists. 

Qn.sT^o^ 10 — PiiiTir.isins. — In tho case of ten, the Indian Tea Cess 
Association popularised tho use of toa in India by pioviding it for consump- 
tion throiighoi.t iho country at a cost which was Ircqucntly below pioduction. 
A similar method might bo utilised for tho popularisation of now and improicd 
fertilisers, the Agricultural Department of the Local Govoinmont being used 
ns tlie agency for the distnbution at cost price or oven at n price slightly 
below tost This, of coiiiso, involves a financial losponsihihty which might 
ho mot from funds obtained in a manner somewhat similar to that in which 
the actn ities of thr Indian Ton Cess Association nro financed. 

QvrbTioN 14 — Iiti'LrMtKTS. — Ono of the difficulties which mnnufacturors 
have to contend with at present in their effort's to sell agricultural implements 
thioughout the country is tho Ec.ittoro>l demand for such implements. Tlio 
number of oiders forthconiiug is not sufficiently l.iigo to justify mnnufactnreis 
in ciitcit.iimng a staff in tho mofussil. The sale of agricultural implements 
therefore on a hiro purchase system direct by manufactorers has not mot with 
much success, lias is a direction in which it should bo possible for Local 
Govcrnniciits to como to tho assistance of both tho cultivator and tho manii- 
focturci. If an airangeincnt could be arrived at between the Govoinmont 
nnd the manufactuicr whereby Goieriiinent would ho ro&ponsiblo for tho 
collection of iiistaliiieiits by means of its organisa'tion it seems probable that 
the sale of agrirnltiirnl implements would extend in India. State aid to the 
ciiltii ator in the form of hiro purchase legislation for tho purcliaso of mnehin- 
eiy or even of fertilisers scorns feasible. 

QrESTiON 20 — Statistics. — A note has already been submitted to the 
Commission on questions of Agnculturnl Statistics in India. I have only- ono 
siiggC'.tion to mnko under this head and tlmt relates to the revival of tho 
Hail-horiic Tiado Statistics. Tho Board oi Agiiculture in 1024 reCoinmonded 
— “ That tho cninpilotion of rail-bomo trade statistics should bo revived, as 
these statistics provide for many crops a most important chock on the esti- 
mates of production.” Forecasts of pioduction now depend on throe factors; 
aien, roiidition fnctoi and standard yield. Clianges in the stnndaid yield 
can only be made as a losnlt of crop cutting experimonts, but iho condition 
fnctoi can bo coircctcd in tho light' of trade statistics. Tho necessity for those 
figures of rail-homo trade is all tho greater with legnrd to Indian States 
where forecasting is raucli less .iccurnto than in Biltish Provinces. Besides 
acting as a eoirectivc to crop forecasts the>-D statistics will be an index to 
.ngricultuial piospcritv to «ome extent. 
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Oral Evidenco. 

A.SOIG. (Sir Uenty Zaii»e»ce; Dr. Meek, you arc the Director General of 
Coiniucicial Intelligence. Are yoii also in charge of statistics P — ^Yes, * 

A,3017. How long hjivo yon held your present oiSce, and what was your 
official c.'qiorienco in India prior to occupying it? — T ranio to India in Fobiu- 
ary 1911 ns Professor of Physics, Dacca University; 1 svns in the Indian ISdu- 
rntionnl Seivico. 1 became Dnoctor of Industries in 1920 and in April 1926 
I became Director General of Coinmcreinl Intclhgenrc. 

A..3018. IVhat is the principal point nluch yon wish to bring to the atten- 
tion of the Conunission ? Is there any considerable improvement in stntiNtici 
that you have been advocating? — No, there is no particular point as far as 
agricultural statistics are concerned. 1 have submitted n note*' to Dr. Clouslon 
for tho Coiniuission on the history and preparation of agiicultiiral statistics. 

A 3019. Then you are satisfied with the condition of tho agi icnltnral statis- 
tics as they stand now? — ^In that note, copies of whidi 1 sec members liaio 
hoioro them, I have indicated one or tn'o points whore in my opinion impiorc- 
niont might bo niado. 

A.3020. Would you indicate them, vciy briefly? — These agricultuial statis- 
tics depend, ns for as forecasting iS concerned, on thieo factois. tho acreage, 
the standard yield and the condition of the crop. Tho acreage factor is f.iirly 
accurate; the standard yield is one of tho factors which conid probably bo 
improved. The condition of tbo oiop is not so accurate, perhops, as the 
standaid yield. These two factors, the standard yield and the condition of 
tho eiop, nio tho two factors uhidi could yield better results if they weio 
improved. 

A.S021. Is tho acreage aoenrato in a Piovinco such as Bengal? — I have 
explained in my note that it is more or less an estimate, hnt it is improving. 
■\Vliero yon h.ave porniniient settlement, the nerengo iiguio is not so accninte 
ns it is in some of tho other Prosnuces, 

A.3022. Ilavo you a rojiorting agency ovei tho greater part- of the Indian 
States? Do tho statistics of acreage include tho Indian States? — ^Not all the 
Indian States ; hut most Indian States report to us statistics of acreage. 

A. 3023. What proportion of thorn ^opoit to you satisfoetory figures ,**“ 
About SO per cent, of tho total aiea of Jndi.in States are repoited on in .igri- 
eulturnl statistics. 

A.3024. If you wish to know tho total yield of cotton, of which n f.iir pio- 
portion is grown in the Indian Stotes, can you got (within a reasonable mar- 
gin of error) what the total yield will be? — Yes, cotton statistics nie f.iirly 
noeurato. W’o have a check on thorn from tlio figures of baling ivo get and 
from export figures and consumption figuies. 

A..3025. Thiough ivlint ngenoy do the baling presses report? — Through pro- 
vincial officers such us Directors of Agrionlturo, Directors of Industiics, Chief 
Inspectois of Paclories, etc. 

.A. 3026. Every giiimng press? — ^Yos, through nhove-moiitioned olfioers. 

A. 3027. In Indian States as uell as Biitish India P — No, not in nil Indian 
States. Pivo Indian States are furnishing pi css returns. 

A.3028. In British India is that duty imposed upon thomP — Vos by the 
Act of 1925. 

A.S029. Is there any particular action yon wish tho Govoinmoiit of India 
to take for the improvement of tho statistics in connection with any of the 
throe points yon mention P—T do not wish to put forward any proposals at 
present. Nos. 2 and 3 will impiovo as time goes on. 

A.3030. The condition of the crop in a particular area is repoi ted by Pat- 
tvarii and officers of that cliaracter. Is there a general tendency on their 
part to over-ostimnlo or undcr-cstimiiteP — We hove a feeling that there is a 
general londeney towaids imder-cstimation. I have stated that in my noto 
The general estimate seems to ho always rather pessimistic, and instead of 
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taking a poicontftgc of «hnt we call the nonnnl crop, we feel they take a per- 
centage o( what they woukl liko tko crop to bo, 

3031 A poiccntage of tko optiinnm ratkor tlian the nonnnl? — -Tos. 

A.30n2 Do you deal with forecasts? — ^\Vo publish {orcoasts. 

A.3033. Do you correct the estimates that como to you by any formula? — 
No, wc simply publish tko mateiial which is supplied to us, 

A.3034 IJy tko Director of AgriouHuroP— Yes and othor officers. AVo 
simply coinpilo Ike figures and publish them. publish prorincial fore- 
easts as i,ell ns forecasts for the wholo of India. 

A.3035 Do you rolj on tko Director of Agriculture to lord up these 
oiiginal estimates which you regard as loo low? — ^Tcs. 

A 303(3 Does that piocoss go on m the office of the Diicctor of Agricultuic? 
— ^Yes, 

A 3037. When they roach you. do jou think they aro fairly ateurato? — 
Y'es, fauly accuinle. 

A 303S Not markedly too low or too high? — Considering the agency by 
which the oiiginal material is obtained, I think they arc fairly accurate. If 
wc think an estimate appears to bo far out sie draw tho attention of the 
Director of Agriculture to it. 

A.3039. Arc there any complaints made by any trades asking for improro- 
ment in those forecasts? Thoic used to ho somo years ago? — ^Thcro is fro- 
qiiontly a coinpinint regarding tho juto forecast. 

A.30t0. Do thoj think jtilo forecasts too optimistic or pessimistic? — Some- 
times ono w .ly and somolimcs the other. It is a forcc.sst got out hy the 
Director of AgrictiHuro in Bengal duect. I do not know of any trade com- 
plaints icgtuding otlioi foiccnsts. 

A.3011. 2Vo/«<sor Oanaulec : Tho other forecasts are not made hy the 
Dopnrtmont of AgriouUuro; only tho juto forecast is made in thnt way? — 
That is so. The figures for othoi crops aro supplied to us by tho Prorincial 
Departments and wo compile them for all India. 

A.30f2, Sit IIcmv TxuBrenee: In«rciy coso the information comes from 
tho Director of Agriculture, does it not? — In tho case of tea, coifeo and 
rubbci it comes direct from tho gardens. Tlio figures for all tho major crops 
wo got from tho Agrioultnral Departments. 

A.3013. Sii James MaeKenna; D^cept rice in Burma, which you got 
from the Commissioner of Soltleinonts? — Yes, 

A.30t'l. Sj> llenrv hawrenee: AVhnt arc join relations with tho Indian 
Trade Commissioner in London?^ Hare you any particular liaison with that 
officei ? — Wo try to put people in India in touch with purchasers in other 
countiies, and if these countries hajipon to bo in Duropo, we generally do it 
through tho Indian Trado Commissioner in London, because ho has more 
evtonsiro infoinintion regarding the standing of firms in Dnropo than we 
hare. In other paits of the world wo work through the Department of Over- 
seas Tindc ropresentath cs ; in Cnnad.i and South Africa, for instance. 

A.SOid. Yon are lu comiuummtion uith officers belonging to the Deoart- 
mont of Oicrscas Tiade? — Yes, in all countries where there are sucli officers. 
Wlien theio is a roforoiico to any European country, hoivever, wo generally 
work Ihroiigh the Indi.sn Trade Commissioner. 

A.SOiG. Has tho Indian Trade Commissioner got his office along with the 
High Commissionei ? — lie has his office in the High Commissioner's office in 
Gioss'oiior Gaidons He had at one time an office in the Oily, hut that was 
gisen up owing to letronclimont. He now has a room in the City to which 
he goes two or tlir<?o times a week to iiitorriow business men. 

A.8017. In your opinion is the present situation of his office near Victoria 
Station, n convenient one for tho promotion of trade in London? — Tlio situ- 
ation of his office may be bad, but tbc system of having an Indian Trade 
Cnminissionci in London is good. 
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A.S048. Do you think he is snfGciontly in touch with tho City? — I think, 
ns n maitct of fnct, the Indinn Trade Commissiioncr nt present is in very close 
touch with tho City. Thcro is now a proposal to hare another ofiSco in a more 
conToniont spot. That proposal is beforo tho Govornment of India, nnd I 
think it has been accepted nt any rate by tho Standing Finance Committee. 

A.SOiD. Tho espendituro will be on this budget P — boliovo so. 

A.8030. Sir Jamc^ ifarKnina: With 8 Inklis os n first rontribution* — 
Yes. That will ccrkiinly bring his offico into closer touch with tho peoplo in 
tho City, hut at present ho is personally in \ory close touch (nnd has been for 
a long limo) not only with business people in London but in Manchester nnd 
other parts of the United Kingdom. 

A.SOjI. Sir Senrif Zaxmettfc: Does that ofliccr concern himsolf with the 
gucstious aifecting tho purity or grading of exports from India? — ^IIo writes 
frequently nhout these (picstions nnd no try to get tho pooplo out hero to do 
fomothing, hut notunny he cannot elo very much if tlio trade does not move 
in tho matter. 

A.8032. Dave you heard complaints of tho impurities in wheat nnd oil- 
seeds? — Yes, both in wheat nnd oil-seeds wo have had complaints; tlio Indian 
iV.ulo Commissioner writes out hero, tells us what tho complaint is. Wo go 
to the exporters; they gonornlly know a fair amount about tho complaint 
beforo we lienr about it; we ask them what they can do and that is .shout 
where it ends. 

A.SOSd. You ask tliom to do something about it? — Yes, ask them if they 
tould improve tho qnnlity. 

A.S03 1. Is thcro any notion that th^ wish Government to take that is 
feasible? Have tho exporters from India made any suggestions to yon that 
Govornment should Inko nclioii P — ^No, they hnro never put fonrard any sug- 
gestions so far ns I know ; I undorstand thcro is a clause in tho wheal con- 
tract which limits the percoulngo of dirt to a certain figure; I do not know 
whetlior that is still in forco or not. 

A.S055. Do theso questions of grading come strictly within, tho functions 
of your office? — No, it does not really come irithin our duties, but if wo feel 
wo can do anything, wo make an effort unolficinlly ; wo simply try to do tho 
best wo can by visiting Ibo exporter nnd explaining to him wbnt the com- 
plaint is. * • 

A.3050. Itnvo yon any suggestion to mnko ns to any action that could be 
taken by Govcnimont to moot these complaints ? — I have not nctiinlly thought 
if any action, but you must he aware of tho fact that Govornment has estnli- 
lished a Grading Board for tho export of coal; it might ho po'-siblo to ostnh- 
lisli a Grading Board for tho export of other materials os well as coal, 'flio 
Grading Board for coal gives a certificate of tho quality of tho coal exported. 

A.3057, Is there any snoh niacliinory in being in any other country that 
you know off — I bclievo there is some such machinery in Canada ivith regard 
to tho export of wheat, hut I do not know any of tho details; that is with 
regard to tho pooling of wheat. 

A.SOIS. That is connoetod with Gio elevator systom, is it? — Yes, but I do 
not know tho dot nils. 

A.305f>. A specific case with regard to ground-nuts was mentioned to this 
Commission rocontly in regard to tho method of dccoitientlon, iho ground- 
nuts being wetted. Have you had occasion io enquire into that at nil? — ^1 
have not had any octnsion io Onqiiirc into it, out I think 1 know about it ; 1 
think they wet tho gromid-nnts when they are decorticating them, and they 
are rnther inclined to foimont. It has not been hi ought to our notico. 

A.3060. \S'ho should move in such a matter? Should the iniiinl iinpetur 
come fiom tho Chambers of Commerce? — In all these eases wo like tim 
impetus to come from tho trade itself, heeause if a Government officer inter- 
feres in any way, it does not help much; if tho impetus were to como fjom 
tho trado prob.sbly xomething could bo done, 
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A 30G1. But so for no Chamber lias niored in this matter? — ^In that parti- 
piil.ir matter T should not tliink so. 

A.30C2. If tlioy did more, in nhnt form or shape would it bo? By loprc- 
sentation to the Department of Commerce and Industry? Would that come 
to sou m tho ordinal y course!’ — It nould probably come to the Gos’ernmenT 
of India first of all and then be sent to me to enquiio into it and report. 

A 30G3. So fai that has not been dono> — ^No. 

A 30C1 Then, with jegard to the general aspect of your work of commer- 
ci.il iiitolhgciite is there .iny p.irticulai action or policy that you nisli to sug- 
gest that icquiios fuithcr investigation? — I have made suggestions to oth^r 
Commissions and Committees, for instance, to the Tostile Committee I sme- 
gcstccl that it n onld be advisable to li.ivo representatives in, say. South Africa. 
East Africa and Mcsoi)ot.imia nith a view to extonding ovport trade with 
those conntiies, but I have not put fomard that proposal to this Commission. 

\.30C3 Do you regard that as a matter of some importance?— ^Tes, to 
lime oierseas roinesentatiies. in fact, Indian Trade Commissioners, in other 
toiiiitrics besides the United Kingdom. It is not a now proposal, it has been 
before the Goicriunent of India befote; it nos discussed in 1910 and 1022 and 
the depaitinont had a loprosontatno in East Africa for about a year, an 
Indian Trade Comini-sionor, with a view to finding markets for Indian eicpoits 
oierseas 

A.30G6 Haio jou got any Indian officers of good status who nro being 
ti .lined in this nork of commercial intelligonco in your office? — Wo have only 
one Indian offlcoi and lio is fairly advanced in years now; no have no others* 
coming on being trained. 

A.30fi7. If you bad such Indian Tinde Commissioners in thwo eouiitiies 
nould jou bo able to find suitable offieeis to fill the posts® — think it uonld 
he possible to find suiiiible officers. 

A.,30CS. Indians think they nonld almost ccilninly ho Indians. 

A 3069. Would they not rcquiic any special training?— They would piob- 
ahly hnie to spend some time in the dopaitraont before going oierseas. 

A 3070 At present there is no machinery for that? — We have no macliin- 
eiy at pic'ent foi training tliem as so far there Imvo been none. 

A.307I. Sir James UfaeKcnna : On page 365 of your note you refer to an 
e\poit cess on hides and skins. I take it that so far fiom desiring its aboli- 
tion. JOU suggest that It might ho incieasod!’ — At present tlieio is an export 
duty of 6 per cent on hides and slans , there is a feeling that that esport duty 
might he lemoicd somelinie in the fntuie. 

.\.307J. I siippoac you arc awaio that thero i' a iciy shong feeling against 
it, except in Madias and Cauiiporo® — There is a very stipng feeling against 
tho export cess, and 1 believo the general idea is that it nill he icniovcd. 
This proposed cess is supposed to be a relief, a very small thing; if tho 6 per 
cent lias removed this might be onlj a half or a quarter per coni; it would 
be a nominal oxpoi t cess after tho 6 per cent 1ms been removed. 

A.3073. What did Bviima say about that? — I liayo not been to Burma jot; 

1 b.iie not discussed it with them. I discussed it with tho Calcutta Hides and 
Skins Shippers’ Association last Friday. This cess would not bring in very 
inlieli revomie. I have not woikod it out, but could easily do so. 

A.3074. Even under the existing 6 per cent I do not think fto revenue is 
a gicat sura; it causes a great deal more irritation than financial result? — If 
we got the total figures of expoit of hides and skins, wo could easily work out 
how much leveniie it would yield. 

A.3075. Ale you generally in favour of export cesses? — ^No. generally T am 
opposed to expoit cesses. 

A.307C. Do yon think export cesses would bo more justifiable if a poition 
of the icsiilting reveiino were to go to specific researches on particular orops? 
— Yes. I think that is the only way in which these exjiort duties can bo justi- 
fied; that is to saj, that the 'oveiiue returns aie to he spout on the actual 

Dr. D. B. Meek. 



371 

fM^o OS IS dotto with roRord lo tea, Inc nnd cotton. The jute rcss is not used 
fn that wajr. 

' A.JIO??. T>o you ronu'der tlio Acricnlturnl Department is t1)o suitaido 
.sRoncy W fr.sining crop forceosts, or con yon stipcfst any oilier department 
of fiovortimcnt that lins lioUor materini nrniloWo for tlm purpO'oF — T cannot 
tliink of miy other dopattmont that aoutd havo any Iietter matorial than file 
ARricuUnr.al Dopartmciitj the ditlicnlty with rosjard to tho<c foiccsst'! is tliol 
tW niaterial is perhaps not ns rooiI ns it miRht he. 

A.307S. The point is th.it ihn ARricultural Depnrtincnt 1ms not ouy pnitj- 
rnlar ihtercst in the ores, nhieit is of equal, if not Rreatei, imporlaneo Ihai, 
the onltnrnP — Of the thiee f.actors area is the hiR one and area reem-> to he 
fftiily neetirate. 

A.3O70, That is item tlio i.ind record side? — Vc.s, Then theie aip th<‘so 
ivo othoj fat tors; the standard yield and tl.n condition. Tlie conditnni )\ 
Conernlly coepressed in so insny annas: a sixlctnith , if it is wronp hy one aim r 
ytfu havo (li per tent error straifthlwny ; uhcrejs tlie aron is not lilcoiy to 
he wrong to llie same extent. 

.\.30^0. Po that for delerjnininR the outturn, which is of toui<.o a hiisic 
JartoTj you tiiinh the ARrieulturol Dopartmunl is in the host position '-'“*1 
thinh so. , 

A..W1. flase you had .my repicBentations fioni the Agiieulinra] Depntt- 
Ji'ont nhout Ihn oseess of work which it throw . on their Ktalf or tho inadeqiuiov 
of their etaff for the inirposop — So. ] havo not had any representation. 

A.lI0®i2. Arc you in favour of*a separate atatintienl hrnneh in oneh Proviura 
to deal with crop t<iieoni,ts and other statistiesp— ».V hrancti of tho Agriculliiral 
Department? 

^ A.30?ft. Yfs, RivinR them more blntT? — Vos, certainly I am in fas'our of 
Riving (hem nuiro assistance if they need it. 

A,3(rt4, J tliink you ore an cr-fl#cfo member of tho Cealrnl (Jolton Coins 
Mutcop— Yes. 

A.SOSo. What is yonr sdew of tho woik of that body? — T have been in tiiaf 
position only for tho jinst 10 months and Imre had tho opportunity of attend- 
iiiR only ono of the meettnjts. 

A..W6. Ifow does if strike yottP Rocs it strike you aft beiilR a body Ret- 
ting iloivii to tho pioblems of cotioii rcseaich and deselopmonl?— I do not 
- know that I conhl e\pren on opinion that woold ho of rouih value heiing 
attondod ohiy ono ineotinR. 

A.SO'l”. Ifave you any indication in your ofliee that they arc ialdnp aiij 
keen interc.it on (he statmtienl aide of tlu' work? — ^^'cs. 

A.SOS't, Von Ims'c rcRular lelttrns of tlio amount of cotton pressed issued 
by your ofilroP— Vu-sj we is-uo them wOekly, 

A,3f®P. Ta that of any nssifitanee to the tr.ide? — ^Tho trade is s-ory ausioits 
to havo it ; fto far ns T can jiidRo it lias been of Rreat assistance to them. 

A,.3(K)0. Do the Indian States tako any inteicst in ilicniP — Yes, la a cer- 
tain extent, hut not to tlm extent that we bhoulil like. 

A.3003. Arc tho main cotton ^owioR States coininR inP— Yos, they .iie 
Rraduidly eomiiiR In. 

A,800:!. Tliero is the Cotton Ginning and PiessiiiR Faeloiics Act, Do you 
think lliat it is of any itmtciial .sseistaneo to the rollon industry? — ^Tho mnnn- 
fnelurcis aic vxry Irocii about those rtalisUes ; they arc anxious to have tiiem 
as rapidly as possible, so they must bo of nssi>.lani«. 

A.30P-3, Are these returns the result of tho opoiatioim of the rmlian Cotton 
Committeo of 1917?-“! should think so, but 1 haso not etudied tho point. 

A,309l. i'ro/csmr Oanqiilre : With roRord to the research work ivliich voii 
W-o mentioned, srould yon havo tho Gorcirtmont of India tot up on nRonev 
for eo-oidiiintitiR the activities of tho pm'incint lesenrch organisations or 
would you have them carry out rdsoarcli in theii own orRanisationP—1 would 
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^■nlaco the rc&cnrch n ork uiidor the Gorerninent of India and the organisation 
>ioald be the Govcinmont of India organisation. 

A.S095, Tho rescnith should bo dono entirely by the Government of India 
and their staff P — Yes in different localities. For instance the research work 
referring to jute yon would have in Eastern Bengal, but it would be xmder 
the Got crnrooiit of India and not tho Local Gorommont. 

A 3006. llesenich vork in cotton to be in cotton nrc.is, research work in 
lice to bo in Madras or Buiina and so on; is that your idea? — Yes. 

A.3097. You would not entrust tho Provinoial Government uith any re- 
search uork at allP — I think it would bo more economical to keep tho research 
nork under ono body, the Govcinmcnt of India. We started a little research 
in tannerj’ in Calcutta and it is believed to have done good work, Tlion the 
other people throughout India all began to tliink that research is a good idea 
.ind tho tendency is to start reseaich iannorics all over tho place, nlicrcas one 
leseaich tannery running noil and doing good work can produce good results 
for uido areas. 

A.S09S. Your idea is that tho fundamont.al researches should bo carried 
out by the Central Government and they would transmit any information 
they get to the Provincial Departments and tho Provincial Departments 
would tost the results in their oxpciimontal farms? — Yes. Tho. Government 
of India could certainly depute the ofRccr who had done tho research work 
and had arrived at his ooneliisions to instruct the Local Govoriimont officers. 

A.3090. So you would hove tho Piorincial Departments of Agriculture 
simply to do demonstration f — Demonstration and propaganda. 

A.3100 No experiments P — Tho expoiimontt would be dono by tho Govem- 
incnt of India in tho local areas. 

A.310I. Sir Henry haw cnee : Do you anticipate any friction between the 
Imperial and the Provincial Governments in regard to tho distribution of 
functions and tilings like tliatP— T do not think tho idea would bo popular 
with tho Local Qovornments, the idea of separating tho functions; but I sug- 
gest this ns a method of co-ordinating tho work and to save overlapping and 
from tho point of view of economy and also to give mon who aro doing roscaroh 
work freedom and liberty to go on with research work without having their 
time occupied in domonstiation and propaganda work. 

A.3102. ProfeMor Gangylec: I find fiom your note that the ten cess is 
utilised for research work in connection with tea and tho same is tho case in 
-regard to lac and cotton : but in rcgnid to the juto cess the amount collected is 
given to tho Calcutta Improiomont Trust and nothing is spent on juto expori- 
monts and juto rosoarchP — ^I do not think tho whole of it is paid to the Oal 
cutta Improvement Trust. 

A.3103. -V portion of it goes tr: the Government of India ^ — I have not got 
tho Act with ino, but I think 2 annas in tho rupee, or something liko that, 
goes to tho Iinprovcmont Trust. 

A.3101. A portion of it goes to tho Tmproiomcnt Trust and another poi- 
tion to tho Central Goiemmont, and none for research in jutoP — Except that 
tho portion going to tho Central Goioinmont goes to tho general revenues, 

A.310o. But it is not earmaiked for jute research P — No. 

A.3106. Do you think that the carmaikiug of particular rovenuo for a 
^larticiilar purpose is a sound financial policy P — think it has been fairlj 
huccessful in certain directions. Tho Indian Tea Cess Act has been fairly 
■iiicoessful. There of coiirso you have very highly organised industry, cap- 
able more or less of control. 

A.3107. You make a lofcrciice to roads. Aro you awaic of this idea of a 
Central Hoad Board? — Yes. 

A.3103 What is your view on thatp — ^I have simply indicated that I 
-think if it wore possible to have local roads running out from clifforont railway 
lines as feeders to the vnilwaTS it might be more economical so fey as trans- 
port is concerned. « 

A.3109. What would bo tlio relotion of the Central Board tp the Provincial 
Dnad Board P — ^I have not thought it out ot all. 
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A.3110. AVitli regard to fertiliseis and other things you say that Agntul- 
turnl Departments of the Doenl Governtnonis should be used ns agents for 
distribution, 'Would you not like to have business men or private ontorpriso 
undertaking that P— First of nil to make the fertilisers popular I would intro- 
duce them through the Agricultural Departments. As 1 havo said T would 
even go so far as to distribute free samples of fortilisors. 

A.Slll. Sii Henry Latorence : At the oKponso of public revenues? — ^liTcs. 

A.0113. Trofessor Gnngvlfe: Yon would linvo the Government to distn- 
buto the fertiliseis and yon suggest that iniplomonts also sliottld bo given on 
the hire purdiaso system by the Govcminont to Iho cultivators ; you eliminate 
prhatc ontcipii ‘'0 altogether from this sort of work? — Private enterprise at 
present cannot do it because the nhole thing is so scattered. 

A.31]d. In introducing nitificial feitilisers do you not think that Messrs. 
Biniiv Wnll.ice & Go. did more than the Departments of AgricultnioP This 
year the Diitiih Sulphate oi Ammonia Fcdorntioii in London havo cat marked 
£20,000 lor propaganda work in India. Do you not think it advisable for 
the Provincial Jlepavtmonts of Agidculturo to co-oporato with tho trading 
agenoiesp — 1 think f hnyc indicated that this hnsincss of giving out samples 
Is merely to popularise it and mme or los.s ns propaganda work. I do not 
want to tuin tho Agricultural Dcpaitmont into companies for selling forti- 
ItsOlS. 

A.3114. Tmiiing to tho question ot statistics, uhat is tho hosts of calculat- 
ing standard outturn per acio.® — It is doiio by the Agiicultural Department. 

A.nilo. Tlirougli their eiop cutting oxpeiimoiiisP — ^Yes. 

A.3110. Would yon loll us hon those experiments are conducted aud by 
whom? — 1 do not know. 

A.On?. Aie they condneled on any ono defiiiito area or at random? — 1 do 
not know. 

A.3118. What is tho system adopted in the Pntijab for tho purpose of crop 
catting esperimontiP— 1 do not know. 

A.3119. Dave you considered Ibo possibility of aoropbinc photography for 
reporting crop cohditioii? — ^Xo, I have not thought of it. 

A.3120. That is hciiig tiled in America and .also in England? — Imve not 
thought about it. 

A.8121. You have, in the ryotunii tracts, your subordinate revonuo agency 
and yon find it coiivonioiit to collect agricultural statistics in those areas, but 
.. you find it difiioult to got them in permanently settled nroosP — ^Yos. 

A.3)22. Hove you got any .suggestions to make as to how that diiTioulty 
could ho ovcicoiiie? — ^No, 1 havo no suggestions to make. 

A.3123. J find that in your * Agricultural Statistic' you do not give the 
raliio of prodiuo; you give only tho total nmoniit of it. Do you think it is 
advisable to gito iho value of pioduction based on tho Iiarvust prices? — sup- 
pose it could ho done as harvest prices ato given. 

A.8124. Mj' goiiorol impression is that there is no uniformiiy in tho method 
of collecting tho st.tUslics tluoughont India; they vary from Province to 
Province, do they not?— Yes, in details but uniformity oxists in iho general 
principles, 

A.3135. Do you think sows sort of uniformity irould bo odi isable, some 
standard mothod? — Of eourso i would mean inoroesa in staff in department 
which collect the materials. 

A.312G. iir r. Calvei t : What is tho present position 'w regard to tho revival 
Of the rail-borne statistics?— The filo enmo to mo only tho ether day and I pin 
talfilig up tho question. May I "say that wo started collootii.g certain figuics 
for cotton nnd wo nio getting returns fi om Itailwnya uitli regard to Uio move- 
ments of oolloii from ono hlook to nnothw. That is tho first step and it h 
costing us nliout Its. 30,000 a year, Tho levival of rail-borne statletics is a 
matter of money and Local GovernmontB have slopped eollccliiig those statis- 
ties and they will not probably he very willing to start thorn again. Tho sub- 
ject however if. before tho Govornnient of India nnd llio idea is to revive them. 
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A.0127. Are tlicro nnv Local Go%erntu'»nls ^^ho hare nlrcajy »nr«tl to 
rt.\jT8 them? — Tlio Central Province^ Co\crnmoiit lia<! continued collectinit 
them all alone;; T do not Imoir nboat the olliet (?on emwent'! harms; nprct'd. 

A.hltN Do you think there >>. leallj much ndtnntns'O in colleelinf; total* 
for all India? Arc not the total*, of (iilTeroiit thinp. Jnislotdinr;? Take the 
c.a«e of biilli aoinctimea yon ttould «.ho» nhout one bell to 500 ions; end It* 
tho ne\t quinqnennini relnm you nould shotr perhaps one bull to 50 foa*,. 
The mfniiin£; of the nor<l bull uould raiy enormously nteordinfc to jour statiK. 
ties® — The'O arc fiRures uIikIi ere eolleeted hj Lotnl Go\cJnment, and atnt 
to us and uc put them together ; that is all ■«••* do really, 

A 0129. Do you think that tho totals ate uoith publishi«E? Ihe tot.d* of 
too quito different Ihiligs \rould bo luisleaduig; for instance, a pair of bul- 
locks in tho Punjab eaii plough 14 acres; in Beng.al ae wcie told thej cm 
)>1ough only about 3 acres? — It is leallj the total of the animals and not the 
tote! of tho inotis'o ponoi that is sbotrn. 

A 3130. Do you think your cstiniaten of yields are of anj v.tlue? — 1 sup- 
pose thes has'o some saluc. 

A,3131. Tho ordinarr eominctrmi pcoplo in tho Pnnjnb .add SO per cent of 
the offieial estimate. Ts that tlm correct thing to do*’ — ^That is Iheir method , 
and if by adding 30 per rent they are sure of obtaining the correct figures the 
-tafistics surely haso some value. 

A.3132. Did jou oier hear of a challenge given to evpert ngrienlturisfs 
that not one of them could estimate a crop within 25 per cent ? — So. 

A.3133. Can you suggest nnj u.iy of avoiding tho human olcment in the^e 
outturn estimate* — The only thing I noiild suggest uould ho to go on with 
tlio crop cutting e\periincnts. 

A,3134. Blit, ns long ns your « iittoi selects tho field, ho takes silint lie thinl*s 
I* tho .nernge or the normal and then hr "vys that that is tho nvcr.'>ge or 
normal ; that is to say he first gets tho answer and then produces the method 
of arriving at it** Ts thoie any method in other countries ulicro tho hitinati 
element is oliininsted? — If wo could get tho final figures of tho octiinl prodiie- 
tioii uo might he able to do something. 

A.313j, Bnt that is not possible®-— No. 

.V.318G. Tn the United Protinces land is nhout linlt tho snliio of whet it is 
111 tho Punjab hut their estimated outturns arc 50 per cent higher than ours. 

1 hat suggests that the outturn bguies arc worthless. Ifnvo you ever enquired 
into that at all? — No, hut ne Imow that that is tho factor m tho statistics 
nhitli is least satisfactory, 

A.3137. .Ifr. Tvninof .* In this estimate of outturns you take jour figiircs 
lioin the Agricultural Depaitinents and they in their turn depend on tho 
reioiino agency. Ts it possible to make tho Agrieultiiral Departments relf- 
siiiHc'iciit in this respotc, without dejiending on the Bevcmio liepnrlnients?— 
Tf you make them scU-sufliciont you simply iuorenso tho nuinher of the staff 
rtquired, and incidentally the esponditure wenld also iiiercase. 

A.SISS. 1 inn told that in the Madras Presidenry there is a slalistical 
branch under tho Department of Agricnlturo who do tho stalisticel work ; is 
that tine® — I cannot say. 

A 3139. You sns' on the question of staff that it would entail a very heavy 
expeiiditnio if to tho Agrieuitural Department is attached a sUtisthnl depart- 
ment of its own? — Tf they me going to collect original inntcrinls then it will 
mean a largo cvpendituie, but if they arc simply going to put together in 
the hc.id oflico the niiitclials which they got from otlior bources, then it would 
not mean a very Inige expenditure. But if you are going to_ change the staff 
th.at collects the materials, then jou are going to duplic.ate it jirnetleally. 

A.31I0. With regard to this question of n ecss on exports, when yon wil- 
Ics-t the cess, for iiisimco, on tea, into or cotton, and when yon band oier, 
after deduefing tho expenditure the aimiunt eolleeted to tho different coin- 
iiiutecs Auch as tlio Cotton or Tea Ooininittces, do you impose any conditions 
on them? Tlavo they to submit to yon the nnnu.al accounts showing how 
they spend tho money?— T Ihiidt that tho accounts have to be puliTishcd and 
auditeil in tho usual way ns far a® I remember. 
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- A.<Wl. ICp -thoifi nit) couttol ivliich .i(!ro»ii>flnic& tlic payment of tlio<)c coU 
lections to these difforent coinwittces? — Not that I know of, In the case ol 
the Indian A<soc‘intian Gommittoo 1 do not think thcro is any control; 1 
ihink tlio money is, linnded ovci to them to use it to the best advantage. 

A.3142. They Ihm'o the fullest diseiclion to use the money to tho best 
advantage P — Yes, 

A.i3113. You Mid you acre against the idea generally of an cxpoit CC'>. 
Ls yom objeetion simidy hcoause of this ad huf f mention priiiciplo, or cai- 
niarking prinriplo? — No, 1 said 1 was ng.tinst the prineiplo of the export 
duties. 

A..*nil. It^^that money eoiild he used for the development of agriuiiltmc, 
svouhl you still ho against itP— Not if it goes bntk into the itiduslij from 
which it U. 1 S t.'ikon, 

A.314j. Would sou not he none the h*'-, agixinst the thing on piineiplcP — 
No. 

A.31tG. And you would also not impose any control on tho part of tho Gov - 
eminent of India if the money neio to he utilised hy the Local Governments 
at their hcsl disuietion for agiieulture? — I siiggcsfcd that they should use it 
for rcseaich in agriiultnie and J also suggested ehonheie that the jesc,steh 
should he under tho Gosernraent of India. 

A.31-)7. Yon said in the enso of tea oi eotton organisations Unite iias no 
tonlrol, to your knowledge?— Not so far as I know. 

.4.31‘JP. Would you extend the same prineiple if a fund colleetod. 
say, for ngneulturnl |>ui poses were liaiided'tiver to TjoenI Governments with 
out control*’ — If theie was a cimneu of its heing utilised ns succcssfull.v ns in 
the ease of tho te.i cess, then f think I would ngiee. 

If the Qoveinmont of India do not insist on contiol in the om 
enso, surely they ran entry out tho .same principle in tho other case?— Tin 
Indian tea industry is scry highly org.inisod .iiid highly controlled. 

A.3!r>0. Hut if you can trust the Indian ten organisation, I think suiely yon 
can equally well Irust Uie Loral Governmentsf — Yc"?. 

A,31C1. NiV Thomai Middlcim; Yon pointed to tho enso of yoiir tannery 
in Calcutta ns an illustration of tho lionofit of centralised rosenreh. Does it 
not occur to you tlmt innoh of tho work with whirh Agricultural Departments 
aro conceincd is so conditioned b.v local factors that a contralised institution 
might not in their e.sso he ns siiitnhic ns in tho case of jonr tannery? — think 
I tried to tndiealo tvi I*rofe.ssor Gnngiileo that tho rcsoareh work would ho 
done under local eondilioiib nltliough it might he directly under tlio control ot 
tho Government of India. 

.A.SI32. That would lake the rosponMbility for rese.inh entirely out of the 
liands of tho Provineinl Departments of Agiioulliiro?— Yes. 

A. 3133. You h.ivo nlieody indicated that jow are aware of tho scry strong 
feeling which would bo created if any Mich attempt wore made? — Yes,' ] think 
so; but at tho eame time I still think Uint grealer progress will bo made iji 
rcseareh it the enorgl'»s ol the men who are doing rcsenreh work are to 
onlinated. Ilie difrieiilly about rcse-iieh work in this country is the lack of 
atmosphere. 

A.3I3I. And the hack of men P— Tho lack of men firat of all, .'mil also the 
lack of a seientifie atmosphere. It is very diflicult for a man in tho Province 
to 0.11 ry on icscareh work bimultniieoiisly with his ordinary ofliee work. Thcio 
cannot be any tonlinuity when he has to look after both jobs, T think my- 
seif that more pi ogress would ho made if tho men who aro doing icsc.irch 
work tonid he kept on that work for a longer period of time and emild bo 
giioii facilities for meeting oilier tnen who are doing research work in order to 
disriiss and exchange viewB on their prohlenm mill their diniciiHies. 

A.'Jluo, While llm work of a Director of Agriculture is mainly admim&- 
irativo, lio is a man v.lio has presumably IHdl in the Provineo for, ‘let us any. 
20 years and dining thia long period ho li.s» bemi up ngninsi the diflioiiltins 
ivhieh crop up in a Provinre. Do you not think that his views in connection 
with xvlmi Is roquirod to he done would be most, valuahin in foriniihiting tho 
lines of re>-cnrcli P— Tltpsc lines of research could prolmhly ho laid down hy 
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some ocittral botlj such n» you lia\e in c'citlcnce at present in tliO shape of 
periotlic confprentes whit li should meet at short interraU, At prc*cnt these 
c^onfcrencc-. tnVe plarc nt inters nU of about two spans, and 1 «on1d snjaiest 
that they should meet nt shorter tntprrals. 

A .1150 Yon rpferred to the possibility of di«trihiiiinp! free samples of 
fertihsers. I think jour idea a ns that these free samples should take the form 
of small ijunntitics to shna how thej aero to hp used in field aorfcP— The lirlds 
m a Inch dofiniic Ijpes of fortilispps bad Imou tt^ed should ho indicated. 

A.3157 And tho aork would bo definitely csporimcntal in clwracter- — 
Yes 

A 3l5d And tho total quantity required for tho Prminco would ho quite 
small** — I had no intention of distnliutinR fertilisers free to ihe a hole Pro- 
iiiue, it aould bo quiio n 4mnll itiin^;. 

A.Sl'i'l. Ton are possibly aaarc of the fact that tho practice is conmionly 
followed in Groat Britain? — Yes 

A 3100 Your oim fiinetions with rcRord to statislies are pnrelr editorial: 
— ^Yes, practically compiliiif; and pablishing iheso agrb ulturol stntisrib. But 
ae osniniiic and scrutinise the statistics hcforc compilation and point out to 
local authorities any errors or discre]iancics tlmt may bo found out, for 
caplanation or correction. 

A.31C1 Rofereneo has already been made to the errors wliich occur and 
the dilCiultios ahicli ari«o in certain Proiinccs. Ilnvo j'oii nt stated inlenab 
conferences of all those eoncerned in auppljinc yon with agricultural statis- 
tics® — ^Yes, there have been sueh conferences in tho past. I took mcr this 
work only ten inontlis ago, and I have not attended any sneli conferences, hut 
T know fiom tho records they linvo been bold in tho past. 

A.31G2. The diffiouHics and errors which may occur in connection with 
statistics in certain Provinces have presumably been di'cussed nt lh »'0 con- 
ferences® — J expect so. 

A ,31C.3. You soy that generally speaking you aio satisfied nith the aica 
figures? — ^Yes. 

A.316i, I have heard it said that there is considcmhlo doubt .i« to whether 
tho figures of Iho professional surreys aro accurate. They coi respond lery 
closely with the figures taken from village p.npcrs; indeed, for All-India tho 
corro«poiidcnco is suspiciously close. Do yon think thoro are compensating 
errors in both nhich may account for tho correspondence P — ^Possibly. 

A.3103. You have indicated that in ono Province in pariicular the figures 
were doubtful. Arc there not others where they are almost equally so? In 
tho caso of which Provincos do jou iliink tho figures aio based largely on 
cstiinatcs? — ^Bengal, Bihar and Orissa, parts of Mndr.as and Assam. 

A.31C6. The others .arc reasonably arcuratc?— Yes. 

Except that Mr. Calvert has told ns.llint in tho Pim]ah the oOicinl estimates 
of outturn must bo a long way out. 

3/r. Calvert : Tlicy aro everywhere. 

A.31G7, Sir Thomas ilfiddlrfoa; You hnvo told ns you arc not aware of 
tho numbor of crop oxporimonts now being made? — Jso. (See provincial 
reports of crop cutting experiments.) 

A.3163. These crop experiments have in certain Provinces been conducted 
very cxtensivolj’- and for a long time. Do j-on know whether there is any 
sort of uniformity amongst Provinces as to the number of crop exi'eriraents® 
— I have no figures on which to base an auswer to tliat question (thcro appears 
to be no uniformity). 

A.316{>. Would it not ho desirable to arrange some uniformity of sistem in 
crop experiments? — Yes. 

A..3170. Sir llcmrit Laurrnet: Y’ou liavo referred to export cesses in your 
note. In addition to those there are export duties, for instance on jute. Do 
yon consider there is n ease for donianding the expenditure of a portion of the 
money so obtninwl in research which will benefit tho particular crop on which 
•n duty IB levied® — Tlint would mean caimnrking portions of duties. At pre- 
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sonfc tlioy go to genornl loronucs. and rosoncli work is financed ftom gonoial 
rovonnes. 

A.3171, On ahal itciub nro Ihcro export dwtic**? — Jnto, rice, hides and 
skins and tea. 

A.3172. Ts Ibere n duty a« well ns a ce<!S on toaP — Yes. 

A.3173. ]i has been ropresonfed with regard to certain industries tliat 
tiiice they nro ))uying speeiiionlly to Impertnl revonucs SOTiietliing ought to be 
done for them from tliose revenues m the any of icsenrch. i)o you think 
that ib sound P — Yes, 

A.3174. Cm j'ou gis-o tib any genornl figures bhouing tlie porcenlngo of 
cxpoit trade to internal outturn? — 1 have not worked out any figure for llmt, 
but 1 believe a figtiro of 10 to 1 was worked out at one time, i.e,, 10 times ns 
much svas consumed In the country ns oxpoitcd. I mil try to work out ns 
neenrnto n figure .as possible and let you hnvo it.* 

A.3170. It has been bwggcsted to us, ivilli regard to Iho staff engaged in 
re'seareh at J*usn, iliat it would be better if that atafl were interelmngeablc 
witli Ibo Provinces. I t.iko it joii nro opposed to tb.it vjew? — I sliould lie 
in favour of ailowing these inou to he deputed to tlie Provinces. T lliink tiie 
idc .1 W. 1 S that Ihoj should be hi ought in toueh uitli day-to-day problems ot 
administralion anu not confined solely to icsenicli. 

A.3176. Yon would prefei them to be ongnged solely on rcNcnrch from atari 
to finish? — Yes. but 1 should cspi'ct them to Keep in touch with tho problems 
on wliidi Ibej wen- doing rese.irch. 

A.8177. Mr. f'alt'fri : Did you see the report of ibo committee appointed 
by tlio Piiniab Oorernment tinder niy ehninnnnship to inquire into niaihodb 
for imploring ugi iculttfr.sl statistics p— No, 

A.3178. You ueie not consulted about tlintp — No. 

A,3170, Ptoff»5or Oaniniler: Do jon think trading oilc1e^ in (Sicnt Bri- 
tain intoresfed in agricultural prodiieo gel adequate information, irom youi 
department P— Wo bend a weekly etvbio to the Indian Trade Comniissionor, and 
ho puhlishos it or rnllior we send it to Iteiiteia, who putilisli it. It is nl-o 
published in tho Hoard of Trade Journal. Tho cable is a stimraao’ of 
iiiforinatioii supplied to ns regarding weatbor and ciop conditions. 

A. 3180, You tliinfc yon aro giving enough publicity to Tndian agriouKural 
pioduco in UnglandP— If we are a'ked for more inioimntion wo giro it. ‘When 
there are any questions they loiiio to tho Indian Trade Conimitsionnr in 
XjOiidon, and bosconiB to be satisfied with what we send. 

A.filHt. dir Thinuii MidiHrfon: Do yon call tho IG-annn crop tho normal 
or the optiinuin crop? — ^W'o l-iko lOO as the nortnni. 

A.3183. What Is 100 ronveited into nnnnsP — still get figures from tlio 
Proviiiees in annas, and we linvo for cacli Proniieo what uo consider to be 
their normal, wliich may be 12 annas for one Provinco, 10 for another nnd so 
on. 

A.3183. Could you ie( ut have n list of Iho normals for the different Pro- 
vineesP — sliall send tlinl to you.f 

(The witnoss withdrew.) 

1 

For thr evidence oj other wilaetw't rMimhed at Delhi, rce ike Volume* of 
Jlvidenrc for the Ihtitrd rrovincee and the Funjah, 

* Boferenco mav ho made to Table No. H of tho Tlrriem of Trade for 
1025-20. alioH'ing the inopoilion of esporks to total ouitiiin in the ease ol cer- 
tain juineipal crops lot which tomplclo figures of production arc nrailnhlc, 
It would not he unrcAHonnhle to eatiniate that in normal years ahoiit 30 per 
eont of the total outtinu of food grains is ex])nt(cd from India, llogardiiig 
oil-soeds, the expoiti in an average year m.sy be put at about one-third ol 
the total pioduelton. In tlie e.ise of cotton nnd jute tho internal consump- 
tion js iniuli below the prodnetion nnd oliout fiO per cent of tho tulnl ouiimt 
is nonrmlly oxpoi t<>d, 1o.i and coffee aio priiieipnlly grown for export abroad, 

• Vide Appendix, 
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APPENDIX. 

Stntfiiteni t^ninvn thi nuinbtt af o»n'%s hi> \rh\rh n not/iol fiop if ie 

~ht raiieut J’rOtflneei. 


MadiJa 

J)onil)nf 

Uons.l1 
.Vji'.ani 

llilinr nnd On.-n 
Centi-.M I'roijnot- uiul Bei.n 
tUuinm 

United Provini'O'. 

Punjab 

X. W. F. PiOMiUf 
nelhi 

Ajmci-Mcrvinr.i 
Coorg 


* ]2 nnius III tuclio djitricta, 13 anmiv j 
two dislrkla. 

t Anna not.ilinii no longci u^cd, Amonenn nolotion being used. 


^12 aiii'rs. 


12 to 14 awi.!..* 

13 3 annnv 


J-Ki nunai. 

1 


in fcctoM districts aud II ttnnu^ in 


Ur. P. D. aroefc. 
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Obstiiolcs in way of oxpniision, Fletehrr (2<i3-4). 
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Pusa experimoiite, Henderson 1401-0. 

Results, Smith 37, 210; HemlfTSon 1077-84, 1402-6; JoJii (300-7). 
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Animal Husbandry— could 

^^''Aimnd'^^rcnVnorj , norU earned on, and objections to iiroposed 
closing donn of, Smtlh (4), (10), (16-17), 17, 80-4, 819-20. 

from Buffilo and cows, Statf/i 269-70, 401-0. 

Espoil trade to far East, loss of, oaing to iioor quality, Smit/i 

Buttoi-miik.^^tiHsatioii of, as by-product of pAi, investigation 
dosiiabli*, &'inil/i (7), 221^, aiMO. - a c --.i, 

Bv-iiroducte, importnnco of develop Jiiont of xiso of, ana of rrsearch 
woik If, Smjlh (4), 17). (9-11), (16-17). 

Casein, Giijer.\l trade, doohiio oauig to adulteration, bmif/i 
Coiidciisod tnillc niaiiiifnctiiro, question of jnosjiects, Swiih (<), 
230-2. . . , , , ' 

Pans appliances, tariff coiiccssiens and question of eboose-presses, 
llnuhi (337-«), 2910-11, 2910-20, 3000-12. 

Pally b.ictci lology, need lot losenrth, llultoii (285). 

Pauy institutos, nil oicr the country, desirable, .and question of 
orEaliis.ilion, Sniiih 378-87. 

Pram of good milking cons to citios, Urntth 172-4. 

PrM milk, investiB<ition advocated, ftmilh 30&-9 
Factory mcliiods ol butter, iihi and rasoin moimfnoturo, bad <mn- 
ditioiis and need for impiovcment. and proposals re, Smith (4), 
(.O-ll), (10-17), 127-8. , , , 

Ghi, in.inufucture. storage and transport of, need for insostigation. 
Smith (7). 320-4, 361. 

Improvement • 

an .lll-India question, Smith (3). 

Importniieo of, Smith (1-2), (7), 3. 

Mr. Key enter’s avork, Smith 152, l(i7, 171, 259, 206, 

Mililnr.v sl.aiiy forma. 

under Agricultural Popartmont: 

Espoiidituro and receipts in 1923-24, 1934-2> and 1923-20, 

Hei’cnuo expoiidituro ami receipts in 1925-26, Smith 2)>-7. 
"Work eniriod on nt, Smith (3, 4), (6), 85-8. 

Pisagrcenicnt nltli Mr. Brufln's eiioeiico, Smith 391-5. 
Half-br<^ By,stem, approial of, SmalA 32-8. 

Policy of, not slotriraental to cattle weeding, ,Sinith 210-7. 
Taking over of, Jiot desired, ITcnite) ion 1131-0. , 

Trnnslcr of certain, to Agncultnral Pepailmcnt, Smith 

TninUor^ to Civil Poparlmenl would be advantageous, but extra 
espouse invohed. Smith 39-12. 

Adulteration, legislation, and non-onforeoment of, Smith 72, 
201-15, 337-41. 

Bccording bv eullivatai's, possibility of. Smith lb7-71. 
Becoiding work. Smith 121-C 
Supply s 

Bad conditions, and iroportaiire of impioiing, .Vmilfi 

(2), (7). 

Cities; 

PilTienlty, and best system of, Smith 259-05. 
lEsilway facilities, Smith 39G-8._ 

Iniportaiirc of good siipplv, JlrlJaniion 783-7, 003-13. 
increased Yield needed, Urndrnon 1039. 

Milk jirodiiets, manufacture- 

b\ Co-operatise sneietics desir.ible. Smith 53-9. 
lle'Onrili ndioeated, roihi (205)- 
Nutrition tests, importaiico of, IFortli (07). 

Bescarcli, linos on nliicli icquired, Smith (7), 302-8 
Sind, possibilities of scope for development, JTciirferson 1376-83 
Sniiey of potential d.iiry' areas, would be useful Iml IcsS important 
tbaii improvement of cnttlo and inacstigntion of dairy problems, 
Smith llo-20. 
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Animal Husbandry — emit/. 

DrTOWLI) Al’PKTIThS: 

Proof of minornl "dofioioncy, ’McCarrison ^ 840-1. 
and Question of eifr-ct on milk, McCairi^on 788-93. 

progressire BetcTioration of cattle. Smith 110-4. 

Dual rrmposn anhlu. r 

Important, but low so tlian keeping existing breeds uneon- 
tnminated, Tlfittlmon 1035. 

Need for, and prospects of evohdng, Smith (7), 6-7, 10, 17C-83. 

.3G].2, .888-90, 407-0, lltniUrson 1607-11; Jot/if (307). 

Priiu'ipnl bvci'ds. Smith (46). 

■EntrcATiox in cattle breeding and dairying: 

Demand in osoess of faeilities available. Smith (4). 

Diploma course, Smith (0), 106-7. 

Prid^giadiuitn, at Knrnal, Anand and Bangalore, and desiinbrlitv o* 
provision ol .sricntiOc research staff in connection H'ltli, Smith 
( 6 ), ( 0 ), 100 - 10 . 

Short courses. Smith (a), 108-9. 

Export of cattle, and increase desirable, Smith 369-73. 

Extermination ot breeds, neerl for prcicntion, Ilnderson 1074-6. 

Foouf.r : 

Attitude of Foiost Department, Smith 9. 

young Calves, use of ailago desirable, and possibility of legume 
hnv, TrnrfA (67). 

Conservation and preservation of, importance, Smith (12), 10. 
Gieon, groaing of, in dry months, proposal, Joihi (307). 

Hay, niitritien teifa and results of, IPorfh (66-7), 

Mineral constituents: 

Deficiency, Smith (12) j Wnrfh (68), 450-61, 480-3. 

Deficiency, evils of, and iniportaucc of investigation, 
MrCntimn 771-3, 811-27, 

Investigation, importance of, and obstacles in nay ol, TFarf/i 
494-8, 6a5-7. 

Problem, solution only possible by making cattle bleeding profit- 
able to cultivators, Smith (12), 30.)-17. 

Shortago, period of, Sendenon (130). 
iSilngc bystom; 

Dovclopment ndvoeatod, Smith (12); Worth (67). 
Encouragement advocated, Henderson (130). 

Possibility of inducing cultivators to take up, Worth 433-6. 
Making of rank grass and reeds growing on canal banks into, 
•would be useful but silage would not be first class, Henderion 
1665-7. 

Sorghum, tj’pos of, and lesnlts of nutrition tests, Worth (00), 
632-4. 

Supply, pioposed rneaub for increasing, Smith (12); Henderson 
(130); Joihi (.807). 

Qir cattle, rapid di.s.sppearance ol, Hendcr'on 1631-4. 

Goat breeding, possibilities, Henderson 1122-0. 

Government institutions, disposal of surplus pedigree stock, pioposal 
re, .Toihi (307). 

Guazino : , 

Are.ss, contraction of, Smith (8), 90-3. 

Improvpinoiit of areas, means of, (68), 484-6. 

Tnadcquncy of faeilities, Joshi (307). 

Overstocking of common pastures, (12). < 

Pastures s 

Problem of, Worth (67-S). 

IVotlc of Nutrition Section ic. Worth (67). 

Hi'ssar fnim, operations of. Smith 185-7. 

Importance of, -foi wolfaie of ngrieiiltiirc and health of the ncoiile. 
Smith a-2-3), (7), a-*!). 
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Animal H usbandry —t ontd. 

IMI’IIOVEMIM or UltELUfat 

au All-lndip (|ucstion, Sinifh (3). 

Better .ttlontioii to, an‘d feedtug of, cows, nccosEaty, and propa- 
ganda woik being earned on, Utndciton lol2-5. 

Central co-orUiimtion as well as piortiieinl work, need for^ 
Uiii-denon il30). 

through Co-operntne oi^anisations possible, Smith 147-0. 
Culti\atoib anxious for, Sintth 113. 

Bistribntion ot bulls: 

Free distribution adroentod. Smith 143-G. 

Pioposnl tr, and tastration of oilier bulls in district should 
be condition of, Josht (307). 

Pioposals lor, Smith (8-9, 12), 61-4, 282-9. 

Jilinii nation ut iiilonoi oiumnls must be gradual. Smith 1G3-0. 
Impoitatioii of cattle lor, from foioign countries, no advantage 
anticipated. Smith 300-400. 
pos>.ible llciins ol, Smith (3) 

Ifotliods (lepciident largely on suitiiblo financial equipment, JLender- 
^on (130). 

Obstacles in w ay of, Smith (2-3). 

Pedigree herds. 

Building III! of, by jii irate cattle owneis, improbability. Smith 
(8), 159, 100-2, 290-301. 

Soiclopnient of, by Government, need for, and proposals. Smith 
(6), (12), 60. 05, 120-36, 184-03, 206. 

Punjab work re, Smitn (0), 16, 2bl. 

Itcgistintion and inspection of bleeding stock, inli become neces- 
sary in future, Smith 137-9 

Veterinary oiGcors should not bo naked to deal with, Smith (11), 
43, 40. 

liileiioiity ol c.ittlo, causes, Smith 80, 04, 302-4. 

I^hleT Pi Sis: 

niuiual JiO«s from, / tctchei (242), 2218-20. 
llcsenieh, need for, and jiiopo-als ir. ricfcher (242). 

Jouiiiiil, establishment dcsiiablc. Smith 76-8. 

red Ivar.iLlii breed, disapjicnitng, and need foi action by Central 
Goieriiiiieiit, //enact ton 1635-8. 

Landow nets’ intircst in, means ol increasing. Smith (12). 

MaI,^^7T^^T^o^ . 

Coiintction of condition of soil with, MrCurriion (06-7). 
liiils of, MitJainson (00-97), 771, 791, charts, 
total Xiiuilwr ui.d saliio of « attic. Smith (2). 

Jfntrition 111 rehiuoii to brceduig and milk production, Tl’arf/i (67). 

XvTnmo.s wouk: 

.ec also under Bangalore Institute. 

Particulars »c, and need for extension in sepaiiito [arm, Smith (6), 
3 - 0 , 

ill the Punjab, TTarth 516-7. 

of Mr. IVartli, great impoitanco attached to, Henderson 1036-8. 

Pliy siological Clieiiiist, appoiuiinont of, Smith (3), 

Piopngaiid.!, piopusals. Smith (11). 

Ifaiiway tiaiisport of milch cattle by jiassciigcr train, hindrance to 
trade Xjom cn.irgc tor newly liorn call, Smith (12), 41(k2. 

Keseardi, need lor extension of facilities. Smith 239-4, 361-6. 
Sonlimcntal view v.illi lognrd to cow a bar to impioiemCnt, Henderson 
1204-5. 

Sexual maturity, .age of. Smith 27-31. 

Slincji, liter flufco among, Jlendeunn 1121. 

Sheep breeding, Piisa not a suitable centie, Henderson 1121. 

Useless cattle, laige number of, owing to religious -sentiment, and 
cstiiiiated loss to country thiougli. Smith (2-3), (7). 

AVcaiiing, extent of prejudice agaiust. Smith 1^14. 
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Bangalore Imperial Institute of Animal Husbandry anti Dairying: 

AnIMAI NOTXHTJON StOIION: ,n-a\ 

Accommodation, xcquircments, nnd proposal, TIenrn (■43), (Oj-6), 
*Jil8-50/| 499 -j 04. ■-■,» n 

Adrisoij work lor I’lovincial Departments, iljlsrft (oG), o20-l 
Co-operation uilli other doimrtmcnts, Wnrih (58-0), 617-9. 
IDxpciidituic nnd receipts, 102J-22 to 1026-26, WaHh (01). 
irccdnig vests m provincob, neeil for, IVarth (65). 

History oi, llVir/A (48). 

Provision for training men for liighcst posts in the Department, 
Waifh (57-8). 

Publientions, Wmlh (66-7), 449, 624, 543-4. 

€!ltoit eoiirsc.s of lectures on special bubjevis. Waith (o^l. 

Stnfl, irorfA (40), (60). 

Iteci nitinent, terms ot, Wmlh (10). 

Support received from Imponnl Diiu> Kspert, nppiecintion of 
ll«i« (66). 

Woik of, Warlh (49-66), 42-3-7, .317-25. 

.tssistnneo to Section of linpenal Dniij TSxpcrt, WarUt (00). 
Oinimnnienf ion of results to cultivators, prop<>bcd meaiih of, 
ir«i/;i 429-:32, 611-2. 

Digestion cxpenineiits. iror/li (50-1), 522. 

T’ceding standards, tC'iting of, ^Yarth (40-50), 474-9. 

Foddeis ovparitneiiled vrilli, Worth 4,50-0. 

Indian co.sjse fodders (roiipingcc). ll'oifli (51-3), 4.37-1)^ 

Indian pasture gr.ivses, IVaith (61-5), 40-73 
Minetnl reiiuirenients. IVurih (6.5-1). 

Obstacles to. HVr/ft (5*1), (66-0). 
in Ibo Provlnees, (5545), 

llntiuning ot j'oung stock, Hut//i (OO-l). 

Training of post-ginduato stnclents, Wnifh (56), 442-7, 187-9.5, 
Value of dilTeieiit local tonrsc fodders for winter rationing of 
calves, nt Knrnnl, Wnilh (.33-0)._ 

Class for instiurtion of ofTiceit. of Co-oporaiivo Dopartmonts iji technical 
dairying, nnd question of futtiie ol, A'mit/i (0), (14-16), 17. 55, 98-9, 
100, 227-9, 

Classes of students (mined at, fttnith (.5-4). 

Cro«s-brecdiiiH pnncitiios at. and ohstnele to work of Xiitritiou Section, 
Worth f.30), (06), 1214). 655-‘». 

Dairy hncteriologv loetiirv*s nt, IPaKon 2657-62. 237^80, 259.3-6. 
Dairying instvnetioii, need for cTtontion, Smith 06-7. 

K.stcnsion, proposals for, Smith (6). 

Imperial D.iiry Expert, ajipnintment of, but noctS'Siiry delay in starting 
woik, Smith (.5), (6), 80-§, 101-6, , . ^ . 

Milk onalyres, eompnnson with Amcnean average figures, lluit/i 
(02, 6.5). 

Nature of work, Smith 318-52. 

Iteintionsiiip nitli I'rovincinl DepnrtinenU and vnnoiM societies, nnd 
supply of teciinienl ndvieo. Smith (4-5). 6, 

Ktnfl, sholtngo of, Smith (4). 

Students, source of. Smith 69. 

Bcc-kceping, ser witUt Agricultural Industries, 

Beriberi, scc vndrr Public Health. 

Bersoem, eer wider Crops. 

Buffalo, icc wuhr Animal Husbandry. 

Bureou of Mycology, London, value of, nnd eontinuaneo ot coiuributioii 
dasirnblo, Jl/c7?<ie 2035-8. 

Capital, attracting of, to ngricuUarc, moans of, TJendmon (131), 1 107-9, 
1270-2; tMii (313- 1). 

Caltie' Breeding, see untirr Animal Husbandry. 
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Coal ; 

(■•prudiic L mons, piopo's.'tl, Josht (.‘iOJ-d). 

Dust roal ,nnl dust. Llinrco.tl, niiPstion of. as substitute for (.oadunir. 

!rti-o, mto. *” 

firmiKl-Rr.idp .iiid poKo. onraarn)(<‘inciil of use of, as fuel, in place of 
((iH.liinK. clinmiltics and jiroiWHils for, Patcoe (117-9), 920-8, 048-60, 
9el-6. 

Coimbatore Station, tee unilt) Susarcane, 

Co-o|ieration : 

Ciiltiiatiqii of small ho)diii(!s on coopcialiCG Iia^is, pioposal, Jotht (296). 
hniouingiMiiOiil ol Kiontb of, bj Gotcinmcnt, |»opos.ils, Jotlii (312). 
linpioioiiifiit of bleeds throiicii, possible, Umilh 147-0. 

Hon-efluial af'eiKiu,, table ol aoik. and pioposnls foi ontoui nseiiicnt, 
Jotbi (.911-2). o 1 

I’lirtli.ise siicuties, tnlue of, and rcquiroinents for stirecss, Joj/it (312),, 

.''ti.r wKiiTjjs- 

fui dm, iiiopo‘'itl, fiitver 1823-5. 

Value of, and miiiiieiiioiits for success. (312), 

Societies ui etort tillaitc, desirable, Joihi (310). 

Ill Sii;;ni imlnstij, ipmstion of desiinbiht.r, i’lij/o 1780-93. 
foi Siifiplt of feitihseis, prnpuoni, .Vnj/rr (173). 1817-8. 1850-1. 
for Vse of asricullHinl nincliinei}, saluo of, Jotln (312). 

Cotton, s'c nadir Crops, 

Crops! 

Buisrisc! 

Jntroduilion of, Ilinderton 029). _ 

Seed, impoit free of diitj, possibility of arranging, Uttrdii 2SSS-01. 
CmoN ! 

Ilnll-aotm, itoik re, FteUhtr 2106-7. 

Ucss on, .Well (305). 31-t0-2. 

Ginned, aterafie yield pw aero compared ttitli U.S.A., Jo<hi (291). 
'MnrlvOting, tee that litte, 

Dmim.i iiv ttJfcP .tviJitts: 

I'encing and billing or sliootnig clubs proposed. Jodii (301). 
llcscnrili into lifc-lusloiy of certain animnls adrticalcd, ,fnm (304). 
Wire netting and fencing, import duty, Ilaidii 2012-3, 20O7-8. 
Disr.tsrs: 

IlricdiiiK of types reslKtnnl to: 

InrcstiKnlion dcsiiaWe, Viniaf/amnn (82). 
fVork If, Sbiiia (2()S>. 

Ineidenic of, e,\lent ol bnoirlwlBO re, Itlellae 2076-7. 

HesetiiUs 

4 fi nho Mscologist under Pusa Inslitnte. 

JXtoiision of work, si ope foi, imd proimsols. il/rT'ue 20S2 
Lines 111 tthieb Teipiircd, MrJtae (226-7). 

Obst.iclcs in way of norb, Flelchct (239). 

.'limit dise.tsc of .jfoiror, steps taken for pretention, Shnv (208). 
Spread of parasitic fiinRi, moans of, ilfcifrtc (228-9), 

Fibre pbiiits. n-tting of, need for resesiilt, irotfoii- (285), 2583 . 

Food i. lines, rc«eaicli .sdrocated. Joakt (295). 

Riuis : 

Aforbetini;. ire that title. 

Sfoics, T-ceTils in, ineasmes taken re, rUfrhn 2193-201. 

Gisiundnnts, tictiiiiK of, trlicn decorticaiiiiK, qucslion ns to initiation 
of sclion If, i(rrk 3059-Citl. 

licnty yicldiiig food crops, substitution, intestigniion of local conditions 
iicee-.sary fiiot, ITcndftion (120), 125G 63, 1149-51. 

Isttiioven ; 

Attitude of eullirntOTS^ Venhitiamnn (79-80). 

Question ns to manuring leqiurcd by, compared tiitli old crops, 
ncidmim 1005-8, 1276, 1278. 
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Crops — contJ. 

Tsu’novFMrNT or kxistino oiiopfa; 

Appointincni of crop ftpeci/ilists, adrocaficd, Vetilnfinman (82). 

1)y Bleeding, limitation dapoiuling on indigenous practice, Shiv) 
(208). 

proiHised JU'aiw of, Bcndeison (120); Joshi (301). 

Objeuli, to be mined at, Jlriidtiton 1277. 

I’tiio line seleetmn, pratiosnl, JJrndetton (J2&). 

Pusi. work If, (208), (209-10). 

1ktjioduotio>’ or miw chops : 

Adoouk toInKsu, Shaw (200). 

J}ei svem, Ift'ndfrton (120). 

Sc'opc for, extent of, S?iatv (208-9). 

JCTC: 

Cess on, ilfirl (SOi), 3103-o. 

Espoit duty, Baidu (IMO), .3937-8. 

Ifoiccabts: 

Complaints fiequcntly made, MefJ^ 3039-</0. 

Method of prepaiatiou in Bengal and defect of, Tlardu (310). 
lAr,iiininoiis foddei, more impoitniice should be given to. nnd possi- 
bility of. as a lotiition eiop and foi grazing, 77( iide rsnn (120). 
liiiisuiU, I’nsa. success of, Shaw (210). 

Nbthitiox : 

Appointment of Plant Biologic.nl C3icinist and Plant Physiologist 

tlcsiiable, Ilmtuan (208). 

No(d loi leseiircli, ir«/(oii (283). 

Oilseeds, complaints roeoived liom England of impurities in, steps 
taken on, ilfci'f. 3nu2;(i. 

Onions, possibility ol increase isboiiid be jme.,ligated, //endruon h3r2. 
I’jssTs : 

Contiol, iiionsincs taken ns icsiills of vvoik of Piisii Iiistitntc, 
FlHehir 2103-20.3. 

Pislribulion of, extent of know lodge ic. FlrfchcT 2185-02. 
annual T^ss caused by, I’hUhfi (23S), 2.308-9. 

Mango, little woik clone .it l’us.«, but good deal in eeitnin piovincos, 
jnciihcr 2151-3. ’ 

Bosean h : 

iff aha EntomologwnI Section undir Pu«n Institute, 
Centralisation mlvocnted. rietehfr (2.30), (211). 

Co-oidiiialioii, mc.tiis taken for, Fhirlur (HI), 

Tjines in whicli icquircd, iVetr/icr (239-111), 

Organisation jiioposcd, Mtitae (223). 

jiiopcily Organised servu-o, nc*ed for and proposals, I'lrUhr 
(23S)..22(!l-7, 2301-7. 

Water liyocintli, fungi tiled on, nitiioiit effect, ,Uc7?oe 2113. 

Plant phvsiology nnd Ino-cheinistry, need for research, ll’ci/fon (28.3), 
2570-7, 2.381-2. ’ 

Potatoes, incre.ise dciinblc, .ind Invent ig.it ton by Ccntr.il Govornment 
advocated, IJendrtfoa 16^-71. 

for J’revi.rilion of iziil erosion, or leclanialion of Ittinl, Ac., agency pro- 
posed for work cm, Shaw 1958-9. 

Production, need for incre.ise m, and icducticm in lost, Jodit (291-2), 
28.31-8. 

PiioirerHiN ; 

SIC nh» Diseases and Pests above. 

Contiol of movements between Piovincos, little scojia for, v‘r<‘opt 
in fcijeeinl diseases in apecin) localities, McJtne (2.31), 20'].j, 2111-2, 
Destructive Insm-ts and Pests Act, xv Hiking of, McViu (221) .’0), 

' 2110, 

fiom Kxteriinl infection; 

Jie.skage of tinclcclnred plant iuipnits hy passcngcie, rietrhre 

f:>rU), 

Measures ndivtiied, Jadi'i (.’JOt), 

Mcnsiiiifc wvtntfiidory, .l/rJfou 20'jl. 

MenMircs as 'alisfnctor.v ns poisilde with pio'cnt conditions 
of stair, /Vifi/iu (211), 2.317-'^. 

AJeiisiirc's^ Miilnhle if provision c.'iti bo itmcld foi iwimcdi.slo 
expansion alien neeess,uy, ilendemon (129), 
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Crops — conid. 

PnoTFCTiON — conid 

Pitmifcatton la Customs House^ damnge generally done by packing 
and unpacking, Hardy 2914.6. 
ftoni Internal inteciion: 

Legislation, ]imitc<l scope for, but would be useful in certain 
cases, MeSae (231), 2065. 

Moans of, (2^1). 

Requirements foi, and must bo dealt with ns all-India ques- 
tion, Fletcher (M2). 

fiiitlier Study of disc.tscs and pests and breeding of disease- 
resisting varieties and extended use of, advocated, Joshi (306). 
Ilesearcb, lines on which ndiocated, JoSii {20S). 

Rice 

Burma, no import or export dutj, Hardy 2964. 

Expciimcntal nork being catried out in Bihar and Orissa depart- 
ment, HariUon 2436-7. 

Expoit duty, Hat dll (310), 29.34-6. 

Foicc.nsts, methods in Bin mo, Hardy (340). 

Fungi parasitic on, pioposals rr icscaich, HcHac (226-7). 

Pusn not suitable for experiments, Hendetson 1884-8. 

Rotation question. Hattiton 2432-6. 

average Yield per acre compared itith other countries, Joshi (291). 
Sfeds : 

Distribution ; 

through Pihato estates, Shaw (209). 

Sjstem, Show (209). 

Improved, spread of, example, Shaw (2071. 

Pusn, demand for, in excess of supply, Shaw (209). 

Testing and certidcation, wiH become necessary with giowth of 
piivatc enterprise, Shaw (209), 1931-3. 

Soya bean, nature of cultivation and value of, ns fodder crops, 
Henderson 1412-8. 

Sugar beet, prospects for introduction in India, Hattiton 2510-2. 
Sugaicnnc, see that title. 

* 

'Cess on, and u<io of, Miel (363), (3650), 3106, 3140-2, 3147-50. 
Research, Di. Tnnstnll’s work, MeFae 2083-5. 

Todacco • 

-Vdcock, intiodlictioii of. Shaw (209). 

Pusn, acreage undci, and increased value of, Shaw (210). 


■\Vheat: 

Complaints leceived from England of impurities in, steps taken 
on, J/cc/i 3062-5 
Marketing, see that title. 

Pusn: 

Acreage under, and success, Shaw (210). 

Quality, Henderton 1452-5. 

in IVopical areas of Madras and Bombay, possibility doubted, 
Shaw 19&3-0. 

nvorago Yield per aero compared with other countries, Jothi (291), 
2S31-6. 


Cultivation ; 

Bullocks, nctnal working days of, in Sind, Henderson 1266, 1287 (130). 
Dht fahviixc . 

Possibilities, question of. Henderson 1468-78. 

Research advocated, Joshi (205). 

Punjab canal colonies, yields small compared with Egjpt, and decreas- 
ing, Hendetson 1315-6, 1349-63, 1563-4. 

Rotatiov: 

Experimental noik at Sukkur and position re, in Sind, Henderson 
1354-7. 

Proposed, Henderson 1432-6, 1660-1. 

Tillage system, proposed improvements, Joshi (304). 
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Dairying Industry, sre under Animat Husbandry. 

Demonstration and Propaganda: 

Adaption of export advico by cultivators, moans of induciug, .S'ayei 

on Oiiltivators* holds, proposal rc, .7o»lii (29S), 

Dt srossnuions ; 

Mcotinf's ami discussions niili rillnpcrs in oscniiigs, proposal for. 
Jmhi (298). 

Pracliral problems nioi aitli by, sliowld be brouKht to notice of 
oilicors ni I’usa, Shnxe 1879-81. 

Ip Educated giiWM.s first. <ulvociitod, priiclico will filler donn to lyots, 
tinner (171). 1637-8, 181.3-5. 

Fniina in cacli Taluk, needed, .los/ii (299). 

Eii'ld, leioinmetidnlton »<, Sitjin (171), 

Guaionteoing of groners ngainsl loso iidsoratcd, Jorhi (293), 20.32-3. 
IienJlcUi in non-leclinicnl and oiiSy lnii|)pm{;p nd\oo.iled, .7os/ii (298). 
Liaison ollirer lo woik between lesenrch side and deinoustration side in 
each Clop, ndiocated, Sayei (172-3). 
best Jfeaiis of, and effeetixeness of mcnsiires adopted in Bombav, Jo^In 
(208), 20.31. 

SfOdol fntnis. oponing of, b> landlords, dcsirahio, .Torhi (295). 
Propaganda in sernacnlar, example of niililv of, .IfrZfar 2001. 

Siiccesfl, ANomplcs of, ahatr (207). 

throiigli Union Boards and pniicliaj'als, iiloposal, .Tofftf (208), 2021-2. 
on Zamindam' lands, (iroposal, Sayef (171), 1037-8, 181.3-,7. 

Devolution rules, need for tnodificatioii. Smith 97-103. 

Education : 

Adiilis, 111 rural areas, piopo<al, Jorhi (297). 

' A(,nxcei.TUKU.: 

Ciirr.sjiig out of oxpei inieats in local probloins piopo»eil, dofhf 

E , 2710-8. . 

ate, facilities, Jlunhon (26&-9>. 

(Aillcgcs : 

(/onrscs, Joshi (29s). 

Dunmnd for, in Telngu disiiicts of Madias, ILiriiioii 2410. 
Eloiiicntaiy ontomoiogy iiistrnction, finrlj sntisfnelory Iwmcrly, 
no kimwlcdiro lately, h'lfirher (210). 

Gi ndnates t 

Allotment of land to, for terlain period, Punjab proposal, 
miglii be valuable, Jlindtt'.nn 1300-9. 

, Failure to tal.e iip fnrniini', ipiCHlion of rwisnn, Urndvruon 

1 300-O. 

main Iwcntuo for_ alndente to enter, Ilniriron (2(J9|. 
Examinaftons, non-ntilPal ion of seivicoi, of tcntial olbciirH <miii^ 
to result of lleforius, Vlftchrr (210), 2.1J1-C; Ilnirhnn (207). 
Facililies, Jttfhi (29,7). 
in High kIiooIs, proiio*!ol, (2‘*7-8). 

Tnientms indiiciug bulb to takonp, Jo*ht (290). 

Jifliigoiige in iihicli iiiatriictiiiii gii’en imglit be left to Kdncatluii 
Pejiartmcnt in de< ide, Jnyhi 2709-72. 
in Middle schools, projwisal, Jnihi (297-8), 
in Primary echoola, proposal, Jtuht (290), 

Proposals, Jodii (290, 25>7-8), 272!)-, ^5, 2708-72, 
at Push, see iinilfi Pusa Tmtiliiie. 

School fniiiis attached to higli schools, proposal, Jmhi (207), 2017-29 
in Fclioola, oxlension of, slcsir.ibl,' ./oj/n (290), 

Stiidciita: 

After careers, (209); loth (290). 

ftnm AgiieuHurnl cln*scs, in places v Imre .stipends for bovs of, 
,7oi/»i (200), 

Sourto of, JJarrUnn (209), 

Tearlierh, should bn drawn from agriciiUiiral classes or base pns'etl 
through n(i;riciiltur.sl eonranf Jn*h (290). 
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Education — conid. 

Kiitoniologtcal, proposals, Fletcher (240-1), 2317-26. 

Farm plots, proposal se, Joshi (296). 

Litcraoj, importanco of, Jodii (312). 

Manual arts, trainnij; in, odrocntod, Joihi (313). 

Matriculation, proposed rei ision of syllnbus to include agriculture. Jinhi 
(297), 2729-35. 

NATunn siuBf : 

Adiooated, Joshi (296). 

simple EntomoloRy should he included, and nronosnl re. Flefeher 
(241), 2323. 

Pni-ifAiiT • 

Compulsory, ndvocated, Tosht (310), (.313). 

Free ediicatiofl ndiocatccl, Joshi (296), (313). 

proposed Lines of, Joshi (296) 

ill Slack season, advocate, Joshi (296). 

Spicad of, in rural aro.is, adrantages to he deriicd, Saver (177). 
Zamindars should ho pressed to open schools for sons of tenants. 
Joshi (313). 

IN Buiui. AiiFAs : 

Administiation hy Union Board or pnneha^at siipcrrised by Educa- 
tion and Agricultural Departments, Joshi (207). 

Financins of, pioposnl, Joshi (297) 

School plots, should he run on ceonoinic basis, Joshi (206). 

Technical and craft schools, proposal for, Joshi (309), (313). 

Entomology : 

see also Entomological Section wader Fos.i Institute. 

Indian interest in, extent of, and question of means of stimulating. 
Fletcher 2221-37, 2281-5. 

properly Organised service, ne«l for, and proposals, Fletcher (238). 
2261-80, 2304-7. 

Fopnlni isatioii of, possible means of, Flelchet 2330-4. 

Scope for uorkors unlimited, Fletcher 2286-8. 

Treatment of uood against termite, nork >c, Fletcher 2327-9 


Fertilisers; 

rRiTrDUI.EM Abultsuaiio : 

not Extciisno, Henderson (128). 

Legislation may become necessary in future, Joshi (303). 

Auufioiaii ■ 

Minerol, deposits and resouioes, Pascoe 020-47. 

Produced in India, greater use shouid bo made of, Soper (173) 
Blood from slaughterhouses, experimental noik done at Poonn, 
Hemletsuit 1573-6 

Bones, esporh no mterferonco tilth, ndrocated, Hendesson 1127-8, 1542-3. 
Contorsion of natural deposits into, cxporimontnl nork te, Fascoe 966-8 

OottuusQ : 

Mnnurinl value per maund, and comparison uith value as fueL 
Pascoe 982-7. 

Use as fuel: 

proposed Moans of preventing, Fascoe (117-9), 920-8, 948-56,. 
959-05, Joshi (303-4). 

Price, compaiison with price of coal, etc., Fascoe (117) 
Question el little imiiortance, Henderson (129), 1227-8, 1549-50. 
Effect of, investigation needed and inopos.al te, Henderson (128); Joshi 
(303). 

Effects of, on nutritive value of certain crons, hlcGamsan (97) 

Expel imental noik, need for. and pioposed lines of, irulfon (286). 
Hire puiehnso ststoin, proposal, Sleeh (366). 

Incnrvsru usr • 

Examples of, Hmdeison (128), JoJn (303). 

Scope for, Hendetson (128), 1(162-8. _ 
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Fertilisers — eontd, 

NatuiuI. : 

Conixiostiiig of dry loaros with cowdung and chnrcoal, proposal, 
Joshi (304). 

Increased use of. scope for, Jo^hi (30.1). 

Prosorvntioii, cultivators bhould bo taught better methods of, Jothi 
(301). 

Nitrate of potash, import duty, position le.Uardy 2884-7. 

Nitjogeu fixation Irom the air, mciins of, Ilendetson 1450-9. 

^ Oil-seeds, intei fereiioo with export not advocated, Ilcvdoson 1544-5. 
Peimnnent in.iiiining experiment at Pusa, llennerwn 1192-3. 
Phosphates, natural, utilisation, research advocateil, Joshi (295). 
PnosrnATic : 

Ponetnoal must be the main sourco of,_ Pastoe 943-7. 

Need for experimental work ivith utilisation of, IFolfon (280). 
Popularisation of new .and improved, proposed me.ins of, flenderson 
028), Joihi (303); MreL (366), 3110-3, 8166-0. 

Pcscaroh, proposed lines of, Joshi (29.5). 

Sugaicnne, sec that title. 

Birr, Pit ATE or AitiroxiA : 

lOxport, llcndeison, 1646-7. 

Production in India and export to Java, Sayer 1821-2, 

Tariff concession*.. Uardy (336-7), (330). 

FLETCHER, T, Bainbrigge, JI.N,, P.E.S,, P.L.B,, Ji'.Z.S., Imperial Ento- 
mologist, Piisa: (238-14), 2115-2340. 

Training and past appointments, 2116. 

AsMlNI.STltAT10N 1 
Entomologists : 

Proposals 7C training, 2163-8. 

Dissatisfaction with Jiay and prospects, 2310-1. 

Aniuoutiuiui. iKDUsxniBii i 

Jioo-kooping, production of boncy and wax, possibilities of develop- 
inetit, and proposed measures lor, (242-3). 

Bce-kceping, piospocts, 2210. 

Lac (ultiiie: 

Obstarles in nay of expansion, (243-4). 

Work »e, 2208-9. 

Pisciculture, enloinological iiivestigntton would bo useful, (243). 
SciicuUitic : 

lloport on Silk Industry by H. Maxwell Lefioy and E, C. 

Ansoige, general agreement with recommendations, (243). 
PcKimrements mainly commorcial not eiilomologi(.nl, (243), 

Animai. nusDANDiiy, Iwsuci iwsrs: 
annual Ixivs from^ (242), 2218-20. 

Jlesenicb, need for, and proposals sc, (242), 

Chops . 

Cotton Boll-worm, work re, 2190-7. 

Oiain stores, weevils in, measures taken ic, 2198-201. 

Pests ; 

Control, measures taken as results of work of Pusa Institute, 
2193-203. 

Distiibiition of, extent of Imowlcdge re 2185-92. 
annual Ijoss caused by, (238), 2308-9. 

Mango, little work dono at Piis.s, but good deal in certoin 
provinces, 2151-3. 

Research : 

see also Entomological Section unthr Pus.s Institute. 
Ccntralisatiaii advocated, (239-241), 

Co-ordination, moans laKen for, (241). 

Lines in whieh re^uned, (239-40). 

Cbst.icles in w.uy of work, (239) ' 

pronetly Organised service, need for, and pioposals, (238), 
2261-7. 2304-7, 
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FLETCHER, T. Bainbrigge— ronM. 

Cbops— con/(i. 

Protection . 

fiom B\ti.irnal infection: 

Leakage of undeclared plnnt imports by passengers, (2-12) 
IMcnsurcs as satisfactory as possible nitli present conditions 
of staff, (241), 2317^ 

from Internal infcctioir, lequirements for, and must bo dealt 
nith as all-India question, (242). 

Educwiox: 

Agiicultural colleges - 

Elementary entomology instruction, fairly satisfartory formerly, 
no knonledgo lately, _(240). 

Entomological 'examinations, no longer attended oning to difli- 
culty of trn\ oiling expenses, (210), 2314-6. 

Nature ftudy .and simple entomology should be inclndcd, and 
proposals re, (240-1), 2317-26. 

ENTOStOLOOT : 

Indian interest in, extent of, and question of means of stimu- 
lating, 2221-37, 2^1-0. 

pioperlv Organised serrico, need for, and proposals, (233), 2261-80, 
2301-7. 

Popularisation of, possible means of, 23304. 

Scope foi Tcorkcrs unlimited, 2286-8. 

Treatment of uood against termite, trork re, 2327-9. 

FnuiT GnouiNO, entomological assistance needed, (243) 

Holdings, fragmentation, control of insect pests made more diflicult by, 
(241). 

IsiFKiiiAL EnnBAU OF BNTOMoroov in London, s aluo of, and contribution 
to, should be continued, 21o8-61. 
iNntAjr Tf\ Asbootation, entomological -aork of, 2136-7. 

PooLto HrAiTn, diseases, entomological svork in connection witb, should 
bo stiengthoncd, (244). 

POSA IxSTIIOTE . 

Co-ordination botueen sections, 2120, 2134-3. 

Entoroologic.d Bcclion : 

Assistants, number, training, pay, cfc., and salaries should be 
improved, 2140-9, 2243-4, 2293, 

Co-ordination of work, (241). 

Difficulty of obtaining raro books, 2312-3. 

Distribution of insect pests, extent of knon ledge re, 218.'>-92. 
ISxpansion, adsantages -to be denied, 2109-77. 

Evpeiiments, collaboration with other departments when 
necessary, 2181-3. 

Functions, 2124. 

Obstacles to woik of, (239). 

Publicity section advocated, 3233-6. 

Itelations uitb provinces, 2122-6, 2188. 

Eelatioiis aith Veterinary Department, 2201-7. 

Separation of forest work from, disadvantages, 2290-8. 

Short courses in, cessation, 2109. 

Toiioli with research noikers in other countries, 2130. 
Treatment of wood against termite, work ie, 2327-9. 

Visits to Provinces cut down owing to decrease in travelling 
allowances and Devolution Buies, and disadvantage of, and 
return to old system advocated, 2126-35, 2238-42, 2314-6. 
Work re bee-keeping, (243). 

Post gradiinto training 
Entomology: 22034. 

Extension, would bo difficnit with piesent staff and under 
present conditions, 2164-5. 

• Inadcqu.scy of two yarns foi, (240), 2280-91. 

Number of students, and question of possibility of in- 
creasing, 2211-6. 
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FLETCHER, T. Bainbrigge — lOntd. 

PuSA 1^BXITWTI. — coni. 

Sectional jncctuiprsi in cnloniolof'v, question of possibility of ro- 
vjvjnR and desii ability of, 2^040. 

Site, unsuitability of, from entomological point of view, and Coim- 
bntoic would ho preiorred, (20!)), 2117-1), 2121, 217S-80, 224S-53, 
220P-«103> 

'J'litiVinAu CoMiCGB of Tropical Agriculture, 22of-0. 

Fodder, sic under Animal Husbandry. 

Forests ; 

Deforestation in Ciiota-Kagpur, effect on soil oiosion and climato, 
Henderson (131), lOOo-O. 

Department, attitude of, re fodder supplies, Smith 0. 

Stoiing and conservation of fodder in, dosirablo. Smith 10. 

Fruit-growing, see vndfr Agricultural Industries. 

Fruit preservation, roseareli advocated, Jodii (295). 

Geological survey work, PnicOc 93444, 9C9-80. 

'Goat breeding, see vnd/t Animal Husbandry. 

m 

Grain ' elevators, sec vndi i Marketing. 

Grazing, .ice under Animal Husbandry. 

Groundnuts, sce.inidr) Crops. 

Gur, .ice undo Sugar Industry. 

HARDY, Q. S., I.C.S., Slcmber, Central Board of Kevenno, Gorcinmcnt of 
India: (33640), 28734015. 

CJUJtn.\i BoAun or llF.vj.Kor, functions, 2877. 

CiiOPB, fumigation in Customs Uoneca, damage genmnllj dono by 
packing and unpacking, 2914-6. 

Hailwaas, f I eight inte*-, Dcparlinent doahug uUli, 2928-33 
SuT: 

Importation and duty, 2969-71, 2975-SO. 

31niinincture in India, position re. 29734, 2981-7, -39134. 

Si itistios ; 

Jute forecasts, mcthoil of preparation iu Boiigal and defect of. 

Bice /orocast-s, method of preparation in Burma, (310), 

Tauipp ; 

Agricultural implements, AgiicuUural Adviser consulted if, 3002. 

Ai rangemonts uith Indian States, 2968. 

Hencini seed, import fioe of duly, possibility of arranging, 2888-91. 
ConocHsiouB : 

Agricultural implomcnLs: 

Comprohensivo sthome, propoial, 29'524. 

Freo inipoil of all, without specifying any by name, 
objection to, (339), 2890, 2903-6. 

Haidihip on local manuFacturcifi, diinculty of dealing 
ivitli, ^55-7, 

Syntem. (337), (339), 289f-0. 

no Oompreliensivo scheme and desirability of, (.339), 2921-6, 
29524. 

Dairy appliances and question of cheese prc'^os, (,337-fl), 2910-11, 
2916-20, 3909-12. 

Grain and pulse, (339). 

Manures, (336-7), (3.39), 

Power pumps, question of, 2903-6, 2908-9. 
llaw cotton, (339). 

, Scientific anpaiatos, inclusion of particular inslruments might 

iie possible, 

Sugar mills narked by pouor, probably dcsiiablo, 2900-7. 
Siilpliur, 2963. 

IVntoi-Ufts, fiiigar-iifills, oil-presses and parts thereof, (338). 
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HARDY, G. S., I.C.S.— eontd. 

Taiiiii — contd. 

cortnin Conflict of interest belnccn industrialist and agricul- 
tuiists, 2S80-3. 

Glfect on cnltiratoi, (339). 

Kxporl duties on rice and into, (3)0), 2934-8. 

Fencing and wire netting, 2912-3, 296/-8. 

Free impoi't under license or other control to appiovcd persons or 
films, concessions for particulni articles iircfeired, 2S78-9. 

Fresh finits and icgetnblcs, (330). 

li ligation seliomcs. imported mnteiinl for, (339). 

Poaei driven ninchinory foi refining sugar, 29b5-0. 
no Preferential airangciueiils, 2061-2. 

Hopresenlntions genet ally recoiled from iiiiporlets, accompanied by 
support of local Agricultural Tlopnitmoiit, 2602-3, 3007-8. 
Itciision, position re, 2988-92. 

Hico to or from Burma, no duty, 2904. 

Salt, 2009-71. 

Sallpctie (niliato of potadi), 288f-7, 2997-800. 

.Seeds, seedling plants and entliiigs, (339), 2899-902, 2908-9, 3001. 
Smuggling tliroiigli Indian States, 2917-31, 2939-60 
Spices, (330). 

Sugni, (3.39), 2939-40, 3003 ' 

Smuggling through Kathiaivnr, 2917-81. 

HARRISON, Dr. W, H,, D.Se., lmpQri.il Agricultural Chemist, and Joint 
Director, Agrieullnrnl Bescaich Institute, Piisa, (261-9), 2311-2543. 

Tiainiiig and past appointments, 2343. 

Aciiioin:.! OP n Sriivioi s : 

.tgricuHiiral chemists, recniitmont during last 10 jears, 2447-0. 
Cliemistr.v Assistants, 2418-20. 

Urgniiisation, development of, (261-2). 

Bo inn or .VonicoMonii: 

Abolition, proposal, (204-5), (200), 2537-8. 

Chemical cuiiforencos, discontinuaiico, 250S-9. 

Functions purely ndiisory, 2505. 

Meetings, iiilliiig off in, (261), (200), (267), 2411-3. 

Proceedings rather dull, 2500-t. 

Chops . 

Niiliition, .ippointinont of Plant Biological Cliomist and Plant 
Phj Biologist dosir.nblo, (268). 

Rice 

Fhcporimcntil norh being carried out in Bihar and Oiissa de- 
partment, 2436-7. 

Rotation question, 2432-5. 

Sag II beet, piospc>cts for iiitiodiiction in India, 2510-2. 

Siigaroaiie, invcstig.iUon of pests and diseases by appointment of 
nJditioiml ofllroTs desirable, (208). 

Euv(ATlo^, Aoiaounrunu.; 

Collegi.ite, iacilitios, (208-9). 

Colleges : 

Demand for, in Telugii districts of Madras, 2410. 
main Incentive for stiideiils to enter, (209). 

Examinations, non-iitilisation of sen ices of central officers oivlng 
tu result of Rcfoims, (267). 
at Pusa, sec vitdcr Pusa Institute. 

Students : 

Alter careers, (209). 

Source of, (209). 

I«mw Cr.MiiAL CoiTOx CojrstirTri., success of, (201), 2359. 

PobA IxsTiroTi:; 

Affiliation to ITiiiveisity, objection to, 2495. 

Agiicultural Engineering section ndvoentod, (268), 2339-90. 
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HARRISON, Or. W. H., D.Se.— conl</. 

I’USA 1^8TITU^I^— cOwfl/. 

Cuttle bicodiiig opciutions, tinnsfer of portion to Karnnl fnim 
or expansion of ciiltn ruble area udiocutcd, (2U6). 

Chraiibto' Section : 

.Assistants: 

Qunliricntions leqithed, 2417. 

'^Voik tniJicd on b.v, 2172'6. 

Kature of pioblrUis Mliich should be dealt with by, fiucstion 
of. 2477-Sl. 

Compurisou tvitli Institiilus in oilior countries, 21d7-61. 

^nlijiuity of losrun’h, extent of, 24S2-C. 

Co-opurution with Provnici.d depnrlnienl<!, re-trictioii by rules je 
eliuige oil piottnies for sotnics bj Centi.'il Dopnrtmont, (262, 
267). 2681^, 2403-501. 

Co-oiaiuutioii botneon .sactions, 2349-50. 

C’otincil, funotiuns of, 2460-7. 

Dovclopinunt into Impel ini llcsenith Institute and Ciollcgo, not 
.uiiocutcd, 2491, 2496-7. 

Ciiector, sepiirntiou of post lioiii Hint of AKricnllural Advisor iidro- 
ented, 2442-0 

l)u.il coiitiol, not objected to itciwnnlly, 2351, 2401-3 
I'lxiension ol work, iiicioused equipment .iiid icsulonliiil nteommo- 
dntion would be needed, 2109-10. 

H.c.ida ol Seeticiis, correspondence diicct with piorincint ofGcors, 
positidii If, 2773-0. 

growing [sul.itiOn of, since llotorms, (262), 2302. 

.loin! Jliicrlor: 

Duties ns, inlcrfeioncc writli work as Chemist, 239S-400, 2140-1, 
2169-71. 

b'uiutions, 2314-Q. 

Lnbor.itoiy neuuimnod.itioii needed for Pbisienl Chvniist and Bio- 
logical Ohemist, (207). 

Oilicci dLSiring to walk nt, on speonl ugriuuliurnl rcsc.nch would 
be wolcomed, 2463. 

Org.iniMlion, (2GG-7). 

*100 I'nddy c iiJliintion work, 2130, 243S. 

Post-giudunie truining: i209). 

Absence of future piospoots ol cinplo.i mont, (260). 

Cliemistr}, (369), 2161, 2511-3. 

Dejiutiiig of oflicers for, from rioiincinl depiirtmcnls, sugges- 
tion, (269). 

Limitation to iionunutions by Prouncinl Guiernmciits or by 
Uoicrnincfit of India adsoentod, 2400. 

Students W'orking fo> University dogiee, would x>robnbly bo 
acccjited, 2454-6, 

llolnlioiis with Piorinecs, 2352-4, 2363-6. 

Scotioiis should lie free fiuiii roiitiiiu duty niul free to rnny out 
resunreh woik nnd attend to post-grndnnto stiidonts, 2401-5. 

Site, suitabilit> of, iioni ugiicultuinl eliemislry point of view, but 
isolntiun a drnivbuok, 2347-8. 

Soil Pliysieist, 2ddG-8, 2487. 

Staff. 

Inade^iiutiy, <207). 

llccruitnient diflu’uUics, And proiiosul ic, (202), (208, 209), 
2305-72. 2406-O, 2421-8. 

I'aiiiing by officcis, jmsilioii ir, 2.355-7, 2377-i4l. 

Technologicnl Inhoiatoiy, advoented, (2flR). 

lt£Si:,U!cu: 

Athisory Conimitlee, selierae, (206), 2510-21, 2525-10. 

Central Advisory Donid, ciitieisin of Dr, Clonstou’s fehemo, 2531-6. 
Ceiitinlisalion oi, objections to piopo^nl, (2C3, 205-0). 

Co-ordination : 

CommiUec"' on Hno'C ol Indian Oentinl Cotton Corauiittee, 
sclieino, (2(51-5), (260), (207), 2301, 2503-1, 2513-10. 
Inadequacy of, (205, 267). 

atvji 



INDEX, 


HARRISON, Dr. W. H., D.Sc.— conW, 

JUsi men — fonitl, 

Co-ouliimlion — routil. 

Ortinnicntion on lines of American Central "Fedoj al Department^ 
nnsiiit ibiUty of, (203, 2G6-0). 

Kin Jill iiif! of, export duties or cesses, provincial lOiilributionE and 
fioin (ontinl leieniics, proitoscil, (204). 

Lines on nliteli required, (2GS;. 

present Oi(;nnisjtion, central and proviniial, and defects of, (205). 
SoiiiS, plio.>]ilintio dopletiou, and question of motliod of analjsis, 2488-83. 
SroAit Tioiinoiooist, appointment of. for study of techniqno of sugar 
and (Tiir manufacture desirable, (20S). 

Tonitco CuntM. lixi’cnr, appointment desirable, (2C8). 

HENDERSON, G. $,, N.D.A., N.D.O., Imperial Agriculturist, Fiisat 
(121-31), OSS-lCOl. 

Ttaiiiing jikI past appoinimeiiU, 090. 

AllUIMbTIlATtON : 

.\nrieulliirnl Son ices . 

lleforiu sebeme, effects of, (12G). 

lletision and reorganwntion of sjstera, need for, (125-0), 
leot-ft. 1213-5, 1239-53, 1323-H. 

Training for, Tcooiiinieiulntions, 1168-81. 

Central Adtisorj lloatd, Dr. Clouston’s suggestion, vtould not bo 
siifiirioni, 133*1^11. 

Central Agi leultiiial Department, too closely associated uitli Piisa, 
(125), IWl, l-lSi-O. 

Ceiilriil osciutno bodj, sclicmc, (127), 1053-7, 1210-20, 1328-11, 
1528410. 

Meteorological Department, closer eo-operation With Agricultural 
Department icquirod, fl26). 

ll.nluass, defects of sjitem ni rogiiid to small parioU, (127-8), 
1000-1 

Do ids iniprot cu'cnt needed, 0^)- 

Aonitrta-prAT, I\nrsTiurs, onLonmeement not considered nttossary in 
Sind or llibar, (130), 1090-1. 

.tanicrriTtrnAi. Lsnoon, migintion diffioultios, ami failure in case of 
lolonists from Gujnnit in Sind, (130-1), 1002-1. 


.txnisi UtjsDAXiinv! 

Cross breitling, 1077-84, 1401-8. 

Dairy industry, possibilities of Sind and scope for dotolopmont, 
1370-S3. 

Dual inirpose niiimal, important, but iess so than keeping existing 
breeds Hncoiitaniinated, 1035. 

Dstermination, need for prevention, 1074-6. 

I’odder • 

Sbortago, period of, (130). 

Silage : 

Eneonrngenicnt ndiocatod, (130). 

3Iaking of rank grass and r^i, growing on canal banka 
into, uoiild bo useful bnt silage ivould not he first class, 
1505-7. 

Supply, means of increasing, (130). 

Gir cattle, rapid disappearance of, 1031-4. 

Goat breeding, pos-ibilitics, lJK-0. 

Improvement of broods; 

Deitcr attention to, and feeding of, cows, necessary, and pro- 
paganda uork licing catried on, 1512-5. 

Oentrnl eo-ordiiiation and protincial trork, need for, (130). 
Melbods dependent largely on suitable financial equipment, 
(130)., 

jcil Knracbi breed, disappearing, and need for action by Central 
Govcrnmoiit, 1535-S. 


Military Daiiy, Farms, taking oi-er, not desired, 1131-6. 
Milk supply, increased yield needed, lOSO. 
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HENDERSON, G. S., N.D.A., N.O.D.— con f (I. 

AN'iMAb JJtrsniMjRy — contd. 

Nutrition, uorfc of ilr. '\Vnrtli, great imiiortanco attached to, 
1086-S. 

Sentimental vieir with regard to cow a bar to impiovcment, 1304-S. 
iShoep, liver fluke among, 1121. 

Capital, moans of attracting men with, (131), 1107-9, 1270-2. 

Onops j _ 

Heavy yielding food crops, substitution, investigation of local con- 
ditions iictessiary first, (129), 1250-63, 1449-51. 

Improved, question ns to manuring required by, compared with 
old Mops, 1005-8, 1270, 1278. 

Impiovcment of existing Ciopa: 
pioposcd Means of, (129). 

Objects to be aimed at, 1277. 

Intiodnction of new, (129). 

Legiimiuoiis fodder, nioio importanco should bo given to, and pos- 
sibility oi, as a lotntion crop and fot grnaing, (129). 

Onions, possibilitj- of incro.sso shonld bo imestignted, 1572. 
Potatoes, ineion&o desiiahle, and investigation by Cential Govein- 
meiit advocatetl, 1508-71, 

Protection, mcasiiies sintablo if piovision can be made for im- 
mediate expansion iilieii necessary, (129). 

Soya bean, nature of ctiltiv.atton and value ot, ns fodder crops. 
1412-8. 

"Wheat, Pnsa, quality, 1462-S. 

Cduivation : 

Dullocks, actual sverbing days of, in Sind, (130), 1200, 1287, 

Diy farming, question of possibilities, 1468-78. 

Punjab canal colonies, jields small compared with Egypt, and 
decreasing, ldl5-6, 13-19-53, 1653-4, 

, llotniioii adiocatod, 143245, 1660-1. 

notation, ovpeiimontal work at Snkkiir and position re, in Sind, 
1334-7. 

EnociTiON’, Agnoiiltural oollego graduates: 

Allotraont of land to, for certain period, Punjab proposal, might 
bo valuable, 1,300-9. 

Failure to tasre up farming, qiiostion of reason, 1.300-5. 

FxnTii.isciu) : 

Irandnlcnt Aduiloration, not extensive, (128). 
fllooil from alaiigbterlionstss, experimental woik dune at Poona, 
1573-0. 

Bones, export, no interference with, ndiocated, 1127-8, 1512-3. 
Cow dung, Use as fuel, question of litllo impoitance, (129), 1227-8, 
1640-50. 

EiTcels of manuring, further investigation nt*oded (128). 

Extended use of, scope for, (128), 1002-9. 

IhcTonscd iiee of, in Noitli Bihar for sugarcane, (128). 

Njtiogen fixation from the air, moans of, 1460-9. 

Oil-seeds, inlerferonco with oxiuirt not advocated, 1514-6. 
Permanent nmnnring experiment at Pusa, 1192^. 

Popiilaiisation of now and imiiroved fertilisers, district propaganda 
work necessary, (128). 

.Sulplinio of ammonin, export, 1640-7. 

FoitrsTS, deforestation in Obot.i-Kagpur, effect on soil eiosion and 
climate, (131), 1005-0. 

Hoi.urx’GS : 

Friy^^ntation, dccicnso in nvorngo >icld owing to, Punjab, 
Small, work at Puna not designed for assistance of, 1293-0. 
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HENDERSON, G. S.. N.D.A., N.D.D.— coiifd. 
luriuirNr* 

i\Kni iilliifal tracturi, (JI30). 

Itiiliroictl, iiiiruduttioii ol, (130). 1070-1, 1073, lOJft. 

Lnrup atui to-llj ju.icnine., promirtton niid di<>tiibulion, considcrn- 
tioiia in uoniiiitiftii nitli 029-30). 

JiOrnI iiiiiiiulaotuiorb, .should ho oncoiiraRod to uso bettor class of 
innlonnl, (120). 

Mass prudiiotini) of mncTiincrv h\ i>tniidnrdt<>atioii hoped for in 
future, 1310-11. 

siiitnhlo Thtoslutii' mnehino, no«l for (130). 


I.M»M\ CVvTKAi, Conov Cofivmrr, opinion re, 1050-1, lJ42-i. 


l.Ml UV.\1IO\U, 1^ST1TUTI AT llOMT i 

CVintriliiitioii to, full v.iIuo recoivod for, 1517. 
indinti dclcttato: 

AsNislnnl h.mlly iHM'(>,iry at first, 1,505. ’ 

IVrtnniieitl ioitrc>cnt,ithe dcsirnblp, 1518-0. 

Qii(dific.itions tc<|Uiied, and {xissihility of finding, 1501-7. 
llll'ICATIOS i 

Kxii-itsinn, iniiKutniiro of, (128). 

Iloat} natoriBiJ, elTcct o^ 1308-72. 

Wells, arc,! coiiiin.indPd by, (128). 


Lamioumils . 

Cnltiintmii oi ovii land by. rare, 11.31), 1273. 

Imic.istd iiiterist an aprieiilUire, ilitlitsiuii in Honours List of 
rc'ujrds for adtniieement of aurioultuio might belli, (131), 1274-5, 
1270-Sl. 


JIavkitimi 

Aerlinlliirnl espurts, grading of, in»estig.i(ioii. ndv-ocated and 
draslie legisliitioii iwiuireti to raise Atntid.ird, (121), 1014-6, 
12 .^.>-^ 

Otaiii rlointors, KWMOO, 1164-7, 1M2, lOO^COJ. 

I’«i>ting of priu's at market, ns in Punjnh for cotton and nbeat, 
apiirotid, (1.11) 

Wheat esports, defeats of i.ysleia and need for iiiiiuiry and notion 
lij (Vint ml Uoi eminent, (131). 12C7-0, 1557-0, 

Pi’st iNsrmTn 

.UTdiatioii to rnnersity, lait desirable from .igrii-'iiltural point ef 
lien, 1585. 

.Arable area ete,, and position n imgntinn, 1435-48. 
earning out of e'Hicunieilts at buggtstion of Prosiiiees, 1107-202. 
Cattle tainiiiig nt, rtaion lor, hlOO-O. 

O.ittle«old hj. nOl-1. 

Co-ord in.it urn null Proiinn*, exlciit of, 1321-7, 1541. 

Co ting espci iinenls mid desclopment ol, by prormoin) deparU 
ineiits nmilil be useful, 1112-20, 12.*’3-00. 

Ciiticisiiis <ii causes ol. (126-T). 

Croii isporiinuuts, l]b2-120), 1381-01. 

imrisasin" Divornmeilt Iioia work in provinees, 1126), 1216-0. 
Ilvuiibion by Mib-stnttoiiA in other porta adiocoted, 1111, 1220, 
11S7-8, 110=, IKKMO, 

Pi ml gi owing, pcmlies, 1479 -Sl. 

OoAcrnnient audit, critinsm of, and wiionld be more on commercial 
basis, /120-7). 1052. 

Heads of St f lions ; 

ebonld have been liaised to gr.ide of Directors of Agntiiltiiro, 
(120). 12.5 1-.5. 

lUs)Kiiisihl( for netivities of serlions tlirougli India, proposal 
fl-’ii), 11.37-10. 
linperial .tgneulliinbl : 

,\di 3 'tin work, 1482 - 0 . 

Pum lions, 1002-5. 

Original idea of. (125). 
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HENDERSON, G. S., N.D.A., N.O.D.— confrf. 

Pb 8\ IssTJtrTE — conW. 

Post ('induato irniniTig, 1179, 1317-23, 1676-86, 

Railway JaciUUos, criticism, 1165-6. 

Rccardnig o£ experiences, 1001-9. 

Relations with Provinces, difficulties enmod liy Accounts Hulee, 
1395-400. 

Seeds, Bupplv to iirovincial dopartinonts and to cultivators, 
1686-93. ■ . , 

Rlieop breeding, centre not suitnmo, 1121. 

Sili^ drawbacks of, and requirements, 994-1001, 1489-98. 

in Toticli with ..Viiniinl Nutrition De|mrlmoiil , 1195-0. 

iPr.-iinitig at, .iiid possibility of impiovemeiit, but comploto trainiiig. 

for Agricultural fjeriHce should not be conOnt'il to, 1187-81, 

Value to Provinces, question of, 1151-60, 1499. 

RnscAttcu : 

Co-ordiimtion of effort, need for, and proposals, (124), 1017, 1201-9, 
12.50-3, 1.128-11. 
b.v Crops, pioposal »r, 1146-50. 

Pinniicing of, coiitribnlions from tlio publie, possibility of, 1012-3. 
proposed Lines of, (124), 1165-8. 

ProIiToms of fuiidtimentnl nattin», Gori-rnment of India slioitld bo 
responsible for, ICOt. 

SiXD, conditions in, and pomibililies of, 1312-4, 1:112-8, 1354-P3, 1419-26, 
1623-7. 

Soir.s ! 

lleclnmation of alkaline land: 

not a Difficult proposition if water available, 1373-5, 1622. 
Progress, comparison ivilh Egypt, 152(1-2, 15G2-3. 

IViisto lands subject to bo.si'y floodinc in monsoon, example ot 
method of improvement, fl2S). 

STATTBTtcs, oollection, need for iroprmed system, (131). 

IVeu'Uiv ok Riinsi PoeiitAtiox, intensive .study of rural oconomiiy!. 
wonid la< useful, 1291-2. 


Hoidinqs: 

COX'BOUDJVTIOX : 

Compulsion on niinoritv would be .ipprovetl, Jothi (301), 
Obstacles in way ot, and ediicntion needed, Jofhi (301). 
rnxoiiKxrsTiox : 

Control of ireetl pests mnde more diflu uJl liy, I’htfhct (241). 
Decreavo in ivseiago yield owing to, Punjab, Jrrndfrton 1553-4, 
Enmirnged by Hindu niid Malionimednn Laws of Inberitanee and 
ninciidmont propo->cd, Jo^hi (300-J). 

Smux: 

Cultivation on co-oper.ilne basis, piojnKsl, Jod,i (290). 
Develnpuienl of sugar industry hnmjicred by tinker (17.*}). 

Work at Pusn not designed for ossisiance ot, Jltiuiirffin 1293-6. 

Horticulture, rcasc.ircli ndiocnled, Jo/bi (295). 


Imperial Agricultural Department (Pusa) Association. 

Constitution, objects, etc., (291), 2667-9, 27734). 2787-98, 

^2602-2872" (336)."“^ 

Memorandii'ni, dinwiiig up of, JaM 2670-1, 2838-30, 

of Uiemberf, M>nt annilnlly to Co\ernn.eht, Jo^hi 

^ Jodlf prospeetfl mid pay to bo put before Government, 
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Imperial Bureau of Entomology in London, value of, and contribution to, 
should be continued, Fletcher 2163-61. 

Implements: 

ApiiculturnI tiactore, steam engine more suitable than small internal 
combustion engine, Ilin<lcr\ou (l30). 

Diflicnlties of innnulnctnrers oning to sdottcicd demand, Meel (360). 
Him. pi'itciiASi sisnsi. 

State assistance, proposal foi, Mrel (366), 3112. 
not loij Successiul, AlrU (366). 

IiipnovFn 

Adoption of, means for hastening, Jns/ii (305). 
llicc-hitlling niaehiiieiy, Henderson (130), 1073, 1518. 

Use of, rotaidcd bj condition of draught cattle. Smith (2), (7), 
178-0. 

Wooden plough, success of, Henderson 1070-1. 

iMl’IlOVhMtMS • 

ISncoiiiageinont of, bj piizes, propasal, Jothi (305). 
of Indigenous implcinonts ndvorated, Sai/er (174). 
of Pipsont implements desirable and proposed means of, Joshi (305). 
Large and costlv machines, production and distribution, considerations 
in connection nith, Henderson, (129-30). 

Local innnufnctoiies, should be encouraged to use better class of 
nialorjnl, Henderson (129). 

^lanufactnre and distribution of, by manufacturers, proposals re, 
Joshi (305-6). 

Mass piodnction of machinery by stand.aidisatioii hoped for in future, 
Henderson 1310-11. 

Xciv, must bo adapted to needs of cultiiatois, Joshi (295). 
Beqiiircmonts, Sayer (174). 

Heqniremcnts of big Inndlioldois and small cnltirators, Joshi (305). 
Tabipv coNorssioKS: 

Oompiehonsno scheme, proposal, Hmdsi 29524 . , _ 

Hardship on local manufnctuieis, difhculty of dealing nith, Hardsi 
295S-7. 

System, Hardy (337), (839), 2894-6. 
suitable 'riiroshiitg machine need for, Henderson (130). 

Improvements, obstacles in naj of oanying out, by ciilthators, and 
propos.als for cneour.iging, .Joshs (314) 

Indian Central Cotton Committee: 

Financing of, by ocss on cotton, Meth (366). 

Opinion re, Henderson 1050-1, 11424. 

Success of, Harrison (264), 2359. 

Indian Sugar Committee: 

Non-carrying out of recommendations of, Sasjet (170, 178), 1631. 

Visit to Java, Sayer 1617-9. 

Indian Tea Association, entomological svorh of, Fletcher 2156-7. 

International Institute at Rome: 

Contribution to, full value received for, Henderson 1517. 

Ikdiak nGrJFGATE: 

Assistant hardly uocoseaiy at first, Hesidetson 1595. 
rormaiiont ropresentativo desirable, Henderson 1618-fl. 

Qualifications required, and possibility of finding, Henderson 1694-7. 

Irrigation: 

Effect of, on nutritive value of certain crops, SIcCarrison (97), 830-3. 
Extonsion, importance of. Henderson (128). 

Heavy uatcriiig, effect of, Henderson 1868-72. 

Iiniiorted materials for schemes, dutj on, Hardy (339). 

Influence of uater on biological processes in soil, need for study, 
Walton (285), 2583. 
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irrigation — contd. 

Neglect of caualh, ote., in soino disliicts and pioposnl for loraedy^ 
JosM (301). 

I’onor pumps, question of exemption from import duty, 2903-S, 

2908-9. 

Pumping from risers and otreams, oiicouiagomont of piivatc com- 
panies advocated, Joshi (.301). 

Silting up of livers in Sontlicrn India, Jodtf (301), 2Co0-06. 
Sng.ueiinc, ser that fiilc. 

Tanks and resorimrs, digging of. should be encouraged, Joshi (301) 
Water-lifts, tarifl coneession, JTutdv (33?). 

AVFi.t.9 : 

Area eommaniieil liy.^ Jlcndtrson (128). 

Sinking of, by cultivators, dovclopmont dcsirnlilc, and pioposals 
for eneouragiug, Ju\hi (301). 

JOSHI, N. V., M.Sc., L.Ag., ieprc«cntntive of the Imperial Agricultural 
Department (Pusa) Assneiation: (291-.3I6), 2602-2872, (335). 

Training and pahl appointments, etc., 2626-30, 2777-8J. 

AnafTMernuiON : 

Agricultural Otganisei’*. Scirice, scheme foi, (201), (297), (303), 

2611, ‘AJWW, (5135). 

Agncultural .^ei vices, expansion needed, (299). 

Boiud of Agrieiiltnio, value of sectional meetings and leiivni 
desired, (29.3), 2762-3, 2801-7. 

Postal f.nciliiies, free distribution of voi'iiatiiJar agricnitiiral leaflets 
ndvuc.ifcd, (290). 

Pnilanjet 

Cold storage facilities for milk transpoit advointed, (299). 

Goods traffic, more expeditious hniullmg needed, (299) 

Dales, high, for maiiurw, imiilenioiits, ,fec., (299) . 

Dnnds, bad <onditions and impiovemcnt adiocntcd, (299). 

Superior Agiieulturnl .Senites, ncruilmcnl paitU by piomotion 
fiom suboidniiiio sei vices, advocated, (293-1), 2072-6, 2092, 2753-00, 
2837-12. 

impoitani Weather ropoils or meleorological observations, proposal 
r/ distribution, (299). 

At.uicuj.Twe 41, Inpi iiTnnM'Ss s 
Causes, (299-300). 

Ciedil, Bourecs of^ (300), 

Afeans of ligliteiiiiig butdeu of debt. (300), 

Depayrneni, causes pieventing, (300), 

AoiittuiUiiii. iMiusiitifs: 

llec-keeping, obstacle', in w.sy of dnielopnionl, (.309). 

Craft schools, establishment proposed, (309). 

Pi lilt growing, obstacles to further dci elopmenl, (309). 

Intensiie study of local pmefico and improved metliods. needed, 
(309). 

' Proposals for, (308-9), 

KetnovnI of industrial concerns to rural areas, cxiciit of scope for, 
(309), ‘ 

Time spent by cuitivntoi-s on holdings and occupation during .'lack 
.season, (307-81, 

Training in, ncivoealed, (296-7). 

Viltago clubs or co-operation societies proposed, (30?). 

• AoniotiTraui, Lsnoun* 

Emigintion desirable, (809). 

Migtaiion from congested areas to sparsely popiilntcd areas, propo- 
sals for pnceur.Sging, (310)7 
ANiAfAi, HoenssnuY ; ' 

Dulfnlo, development advocated, (307). 

Oro«s breeding; 

Oritieism, (295), 2P43. , 

Desults, (306-7). 
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JOSHI, N. V.. M.Sc., L.Aa.— coiiW, 

Akimai. Husn\M)HY — confd. 

Distiibution of biccdinf; bulls, proposal re, and castration of other 
bulls in district ehoiild bo condition of, (307). 

Dual pin pose animal, dcsiiable and possiblo, (307). 
li'oddei 

Green, Kroiung of, in dij months, proposal, (307). 

Supply, pioposals foi inoicastng, (307). 

Goi eminent institutions, proposal ie disposal of surplus pedigree 
stock, (307). 

Glaring, inadequacy of facilities, (307). 

Milk piodncts, nianufactnic, research adrocatod, (205). 

C.\i'iTSL, means of attracting, to agrioultnic, (313-4). 

Coal, bye-product osens, proposal, (303-4). 

C0-01*l llATIOS ■ 

ISncoiiiagonient of gionth of, by Gosornmciit, pioposais, (312). 
Non-oilicial agoncies, solue of a oik, and pioposnls fot encouragement, 
(311-2). 

ruicliase societies, salue of, and reqiiiicmcnts for success, (312). 
Sale societies, salne of, and icquiicmciits for success, (312). 

Societies in eroi.i s illoge, desirable, (310) 

for Tso of agricultural machinery, value of, (812). 

Cnors . 

Damage bv aild animals, means of prcionting,, (304). 

Food 1 allies, researches adsocated, (293), 

Impioiciiicut of existing ciops, nicans of, (301). 

Production, need for increase in, and reduction in cost, (291-2), 
2831-G. 

Protection : 

External, measures adopted, (301), 

Intel nal, fuithcr stndy of disease and pests and breeding of 
‘disoaso-resisting varieties and extended use of, advocated, 
(30S). 

Hesoaicli, lines in uhtcli ndsocated, (203). 

COLTjrVATOM • 

Dr^ farming, resoaich ndsocated, (20.5). 

Tillage sjslcin, pioposcd improvoments, (304). 

DpStOXSinATlOX ANP PnOlMOANDV • 

on Oiiltii nlors’ fields, proposal rc, (203) 

Demonstiatois, mceungs and discussions with villagers in evenings, 
proposal for, (293). 

Farm:, in each taluk, needed, (290). 

Guaranteeing of giowore against loss ndvocatod, (298), 2032-7. 

Leaflets in iion-teohnical and easj language advocated, (298). 
best Moans of, and olfccthonoss of measures adopted in Bombay, 
(293), 2631. 

Model farms, opening of, by landlords, desirable, (298). 
tliroiigh Union Boards and pandiaj als, proposal, (29S), 2621-2. 


Edocatiox • 

Adult, in rural areas, proposal, (297). 

Agricnlturnl : 

Can .ling out of experiments in local piobloms proposed, (206), 
27i0-8. 

Colleges, courses, (298). 

Facilities, (295). 

in High scliools, proposal, (297-8). 

Incentives inducing lads to take up, (290). 

Language in uliicli imtmction' given might bo loft to Educa- 
tion Department to decide, 2760-72. 
ill 3Iiddlo scliools, pioposal, (297-8). 

Propos.nls, (290. 2il7-S), 2729-33, 2768-72. 

Seliool farms atiaclicd to high schools, proposal, (297), 2617-20. 
in Schools, extension of, desirable, (296). 
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JOSHI, N. V., M.Sc., L.Ag.— C6nta. 

EdTJOWION— COJ lfi/. 

AgnciiUnr.ll — confd, 

Students t 

After c.ireers, (296). 

. iiom Agticultui.tl clnsscs, in plnccs nlioic Gtiiionds lor boys 

of, (29b). 

Teacbcjs, slioulcl bo diinrn from agriciiltur.il clnssps or bavo 
li.iGscd thioiigli agituiiiurnl course, ('29Q). 

Farm plots., proposal n , (296). 

Literacy, iniport>.iiiro ol, (312). 

Mnniml arts, iininiiig iii, udrocaled, (313). 

Matrieulntion, proposed icriaioii of svilabus to ineludo ngiiculturo, 
(2.07), 272941.'i, 

Entuio atiidy, adrocatod, (296). 

Priiimry ; 

Agriculltn.tl edue.ition. proposal, (296). 

Clompnhoiy, adsotnled (310), (3i3). 
i'no, advocated, (296), (313). 
propo'^etl Lnict. of, (296). 

Ill Slack season, .idvocatod, (206). 

Znmuidiitfc tliunld bo probted to u]icii seliools foi sons of tenants, 
(313). 

in lltii 111 .areas • 

Administration by Union Bo.ird or panclinynt supervised by 
I'kliiention and Agricullnial Dopni Iniento, (297). 

Finnjifini' of, proposal. (297). 

School plots, slioiild bo run on economic basis, (296). 

I'f'ohnicnl schools, pro|)osnl foi, (.313). 

rmiTiusnis : 

AdnlteintUm, legislation may betonie neccs-ary in future, (30.3). 
Ctmdung. use ns fuel, proposcil inciiiii ol presenting, (3034). 

Kftpct of, inscstigntioii needed and proposal rt, (.30.3). 

Inei eased use. examples of, (303). 

Natural : 

Composting of diy Icis’cs with towdiiiig and clinreoal, proposal, 
(.30 f). 

Iiiorcse^d use of, scope for, (3(13). 

Picsej vaiion, ciilth'ntnis .sboiild be tniiglil belter motbods of, 
(30 1). 

I’liospli.ites, jiatiiral, utilisation, rese-iirli advocated, (295). 
Popularisation of, proposed means of, (.30.3). 

Ilpsoaicli, jiroposed liiiob of, (293), 

Fbuit phi si nviUiONV lescnicU ndsocalctl, (203). 

Howwnos: 

Coiifolidation : 

Conijmlsion on minorils would be nppioved, (301) 

ObitaelC'. in nav of and cdnc.itioii needed, (.3011. 

Pi ngieotitnlioii, entonr.igcd by Kimlu and Mnbmimiedan Lawf. of 
JnJiorit.inee, ,ind ninendment proposed. (.300-]), 

Small, enUivafinn on co-operative basis, proposal, (296). 

HoiiTiruM iinr, lesetiTcli advocated. (293), 
iMPnniM, Aouicor-TiUMi, Ufpmitmvnt (Pusa) -tssorivTiO’C 
Constitution, objects, etc , (291), 2007-0. 2773-0, 2787-98. 
Arcmorandiim, drawing up of, 2670-1, 2'*2S-30. 

Jtoporl and nunibei of members sent niinnnlly to Government, 
2«07-fl. 

Scbcino for improved prospects and pay to bo put beforo Govern- 
ment. 263S41. 

ZstPM SIKNTf, • 

Adoption of inipiovod, ine.(na for Imbtcning, (.305). 

Improv'oment of present implements d<Nsirnble and proposed me<infi 
- Of, (.305). 

Now, must bo adapted to needs of cultivators, (293>. 
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JOSH I, N. V., M.Sc., L.Ag.— confd. 

IMl■I.F.Me^T6 — con fd. 

Mnniifnotmo nnd distribution of, by rannufactuicrs, proposals re, 
(303-6). 

ncqnirements of btf; Inndholdcis and small culthators, (303). 

litrBOvrMFMS, obstaclos in way of onriyjiig out, b> cultivators, and 
proposals for oncouragiog, (314). 

llUUGATlON . 

Neglect of canals, etc., in some districts and pioposal for remedy, 
(301). 

Pumping from rivcis and streams, encouragement of private com- 
panies adrocated, (301). 

Silting up of rivers in Soutbern India, (301), S650-6C. 

Tanks and reset cons, digging of, should bo encouraged, (301). 
Wells, sinking of, by cultivators, dcvolopment desirable, and pro- 
posals for encouraging, (301). 

HAnKETiaci 

Agriciiltiirnl exports, impiovemcnl of quality, etc., needed, (311). 
Cablo scmccs .adrocated, (311). 

Cotton, Berar system, c^tonsion desired, (310). 
hfarkoting Bureau, proposed estiiblisliment, (311). 

Posting of cuiiont market rates in important centres, proposal, 
(.310). 

Solo depots, est.iblislimcnt proposed, (310). 

System and defects, (310-11). 

Midolf-ct/Ass Jtrs, provision of capital and docent sized blocks of land 
by Government, proposal, (296), 2724, 28.59-66 


PusA Institute: 

AfTilintion to University, proposal, (203), 2740-57. 

Comradeship, lack of, owing to esistonce of three different services, 
(295), 2616-6, 2618-53. 

Field and laboratory facilities, (294), 2695. 

Librarj, cataloguing, iinpiov'ement ndvoeatod, (203), 2610-2. 
Obstacles to greater progress of work, (291-5). 

Post-graduate training: 

Proposal »e, (298), 

Taking of student., for Doctor’s dogieo in any University, 
would lie approved, and question ns to fensibihty of, 2740-57, 
Taking of students for higher Dmvoisity degrees desirable, 
(203), 2013. 

Staff, Class 11: , , , * . r 

lifutiinl transfer with provincial dcpaitments, question ot, 
20f5-7. 

Pay and position, and need for iraiiiovoment, 2642-61 2677-91. 
Touring facilities, should ho more extensively given, (205). 
Uiisvstomatisod research, and non-meoting of cultivators needs, 
and remedy, (333), 2808-24, 284«, 2369-72. . , „ ^ , 

Woik done and publications i«sued, comparison with Kothamstea, 
(291), 2695-701, 2764-6. 

PuBA SciENTiFio AssooivTiox, 2721-2, 2705-803, 2854-8. 


BbSEAlICK: 

(Central Adv'isoiy Council: . , ^ . 

Development fund for, provided by grants from central revenues 
and/or cess on agricultural exports, proposal, (292). 

Scheme for, (29^). , ^ -i, , c 

Submission of schemes drawn up by, to Finance Committee ot 
.Vs.sombly proposed, (292-3), 2736-7. . 

Conferences between workers of different piovinces desirable, (J89). 
Coordination, need for, (292), (200). _ , 

Distribution between central and piovinoial governments, proposal. 


(299). 

Lines in which, lequircd, (295). 
Obstacles in wnj ot progress, (294-5). 
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X lKDXiS.» 

JO&Htt N. V., M.Sc.« L.Ag. — cantd. 
pESEABOir — eontd. 

llcsults. publicntioii : 

Delay in, (2!W), 2605-9, 2786.6, 

ISxniiiinntion by Du.tid at JSditors, proposal, (203), 273b-9. 
Skilled norkcro, lack ol, (Ml). 

6t.in(l'ii<li''nt>ioii ol methods, desiiabihtj, (294), (295), 3710-4. 

Soin : 

Annl>,sis, standardisation of methods desirable, (294, 296), 2710-4. 
Krosiou of burf.sro by llood a ater, mp.ins for picicntioii, (302) 
Examination advocated, (293), 2702-9. 

ImprovcmQiit, proposals, (301-2). 

Lands gone out of uiiltiration, causes of, and possible lemcdics, 
(302-3). 

Iteclanintioii of alkali land, posstblo nic.ssiaos for, but need for 
, ftindaniontal investigation oi question, (302). 

llcsonich, proposed lines ot, (295). 

Staiimics; 

Bureau of statintics, establislinient in each proiince, proposal, (31). 
Oion forecasts, omployincnt of non-offif inK, pioposal, (316) 

Estimates of yields, system of collection and propos.ils tor im- 
proviug, 316). , . , 

Season and crop reports and crop foiccasts, wide advorlibiiifi of 
advocated, (316). 

Taiiirrs, no complaint, (311). 

VuTniiN.inv : 

CimI Veterinary Dopaitmonl, contiol by Agriculiuial Depnitniont 
advocated, (305). 

Contagious diseases : 

Lepislalioii foi segrognlioii and disposal of diseased eai eases 
advisablo, (300). 

Obstacles in svay of dealing uith, (306). 

Dispensaries , 

little Known to nKncultiirists, and knovvlcdgo of, should bo 
spread, (.300). 

in each Tnluk needed, (299). 

Indigenous Kietliods, iincstigatioii of, advocated, (306), 2623-4. 
Picvcnliio lUoctiLitiun, obstacles in nay of popularising, (306). 
Hescnrch ’ 

further Fooilities needed in jnovinccs, (.306). 

Sluktesnr Ins'titutc, cimtinuaiicc of investigations dcsirahle until 
provincial centres develop and collaboration with pros'incial 
institutes proposed, (3(KS). 

Scrnin i 

Central^ depots for, in envli proviiico advocated, (300). 
some Difiicnlly in seeming, (.306). 

>Servic«s, expansion nceilcd, (2$)9). 

Superior votoiiiiaii ofTicer lulli Goieinmont of fiidia not necessary 
unless Veterinary Dcpartinent completely separutod fiom Agri- 
cultural, (306). 

WtuAitP or Huiwr. PoeimATrox ; 

'■ Economic surveys in typical villages advocated, (316), 

Improvement ot health conditions, proposed measures, (310). 

Sfodel villages, proposed eslablishnionl, (314-5), 202.}. 

Social Service League, devolopmont of associations on lines ol, 
desirable, (310), ' 

Standard of living, higher, dcsiie for, imist ho enconraged, (309-10). 
ZAsriN’DAit.s, Northern India, devotion of portion of rent received in 
Blurting dcmoiisi ration farms, seed stores, etc,, cle,, n(lvoc.ited. (314), 
2636-8. . • > 1 \ 

Lac, ooss on, il/c'7, (.363). 

Lae Culture, see under Agricultural Industries. 
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INDJIK. . 

Land Rovenue, itnproi cmcnts disrouiaf^ed by fcnt of increase, Joshi (314). 
Landowners and higher classes: 

Agiiriilturo must Ibo made fnshionalilc to bo popiilnr among;, and pro- 
posed meins of, A'lii/u (174-5), 1820-37. 

CiiUii.ition of own land by, wie, Ttcndit\on (1.31). 1273 
inctensed interest in ng^'icnhttrc. inclusion in Honours List of renards 
fc" ndvnneeinent of aRnriiltiiro miebt help, Tltntier^on (131), 1274-6, 
1279-81; Savft (17.5). 18.31-7. 

Interest in animal husbandry, moans of inti casing;, flmifh, (12) 
Noitlicrn lndi.i, dciotion of poition of lont received in starting demon- 
stration f.irnis, seed stores, etc., etc., advocated, Jodn (314), 2656-8. 
OpeiiiiiR of model faims by, dcsiiable, ./oslii (293) 
should ho Picssacd to ogien schools for sons of tenants, .loslii (.313). 
Sending of soiu> for training in agrieiiltiiro desirable, fHiaw 2040. 

Jute, see iindir Crops. 

Linseeds, sec under Crops. 

McCARRISON, Lieut.-Colonel R., C.I.E., M.D., D.Se., LL.D., F.R.C.P., 
l.M.S. in charge of Heficieiic} Diseases Inqiiirj, Indian. Ro<earch Fund 
Association ; (05-8), 743-918. 

Antmai. HusniMinr: 

Depraved appetites and question of effect on milJc, 788-93, 840-1. 
rodder, deficioncT of mineral const itucnts, evils of, and importance 
of investigation, 771-3, 811-27, 840-1. 

Malnutrition ; 

Oonncction of condition of soil with, (96-7). 

Euls of, (06-97), 771,7<»1, Chnrts 

Fottii-tsiiis, clTccts of, on nuinliio v.iluo of certain crops, (97). 
IiuuGSiiox, eifect of, on nutritive value of certain crops, (07), 830-3 
MeniCAL SmvjOB, training, 872-84. 

Foultiiy kelwxo, mnlnuU ition, eiil of, 766. 

Pdbmc Healiu : 

Adoption of Europcon modes of hung, question of" effect, 840-8. 

Bci iberi ; 

Connection nith malnutrition, 701-6. 

Distribution of, 764, 849-50. 

Preieiition possible, 851 
Diet, criteria of good diet, 80.3 

Diolar.v of rural classes, enquiries into, nonld be useful, 901-2. 
Gastro-intostiiinl diseases, connection with malnutrition, (03-6), 762, 
760. 

Goitre, c.nuscs of, nnd_ example of er.ndicntion from a school, 766. 
Lepfosy. coniioctioii with malnutrition. 762 

Mnlniia, conncrtion with dry crops grown under canal irrigation, 
need for inrcstigatioii. (08). 

Mnliintrition : 

ns Cause of ]ilijsicel inefficiency and ill-health, (95-6), 762-70, 
SG5-G, CliarU 

Connection of condition of soil yiith, (90-7). 

Connection yiith stciilitv, question of, 791-806. 

Poyorty its f.icior, ijncslion of, 897-9(10. 

Bclntive value of different giains. 8.31-9. 

Milk, importance of good supplj, 783-7, 905-13. 

Tuherculosis, connection with m.iliiuliitioii, 707-8 

Brsryncn : 

Co-ordination of all foms (nuti itioiinl, medical, veterinary and 
agricitltiir.il), need for, (9S). 

Deficiency Diseases Inquiry, staff, SS9-91. 
liidi.in Resonreh Fund Association, 809, 894-C. 
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' IKDES. 

McCABBJSON, Lieut.-Colonef B., C.C.E., M.D., D.Sc., LL,D,, F.R.C.P., 
cojiW. 

BrsKAnoir — iontd. 

^”^CMr<iihntioii of woik on plnnt, 

advoratod, and question of tnetliod, {sJoJ, Boa-J. 
lixtension, need for, (9S). , 

iFarilities, 756-61. 

Giant fiom Indian Pesearch Fund, Oli-S. 
j Institute of, proposal lor estnblisliinent of, io2-61, oo^J-a. 

v T in Otlior countries, 774-B2. 

Pciinanent basis for nork, need for, i4o-ol. 

Position 867-88. 

Publioitv Popartinent advocated, 8oi-d. n- • „ 4 . 

' Schpol levtlioola ivHh olwrts, would ho possible, with snfliciont 

staff 914-6. 

Traimna oV ‘fitdiana for, .odvot.'ited, (98), S43-,'>, 861 . 

■\Voik mii’ied on bv Deftmency Diseases Inquiry, Ooonooi, par- 


Son^s. 


tieulnis 1 C, 762-73. 


CondiUon of, coniiectron ivitli malnutrition, (96-7). 

Conditions influencing imtntive valuo of iood groins^ resonren norKi 
768« * 

Dotorioration of oonstfliiflj^ inigAtcd &oil, investigation of Tneans 
of prevention, need for, (98). ^ 

McBAE,, Dr, W,, M.A., O.Sc., OfRciatiiiR Impel ial MycoloKist, Piiea; 
(226-231), 2052-2314, 

Training and past appointments, 2054. 

, AcuTOOLTimAi, Sinvions, MycoloRisls for Piovinces, proposal rc Ir.iining, 
' (237), 2078. 

BtmnvTj or Mroonoor, Lo^DO^•, value of, and continuance of contribu- 
tion desirable, 2085-8. 

Chops : . > 

Destructive Insects and Potts Act, woiking of, (329-30). 2110, 

. Dise.sses : 

Incidence of, extent of knowledge re, 2076-7. 

. Ileso.sich, scope for extension of nork and piopoSals, (325, 

. 226-7), 2082. 

Internal nrotoetion ; 

Xegislation, limited scone for, but would be useful in certain 
cases (231), 2065. 

Means of,, (230-1). < 

Protection i 

Control of movemoiits botw'con Provinces, little scope for, except 
in snecial diseases in special localities, (231), 2O0.5j 2111-2. 
from Importation 'Of diseases, armtigranonts satisfactory, 2064, 
Rice, Fungi pai asitio on, proposals i r levcnich. (226-7). 

Spread of par.ssitic fnngi, means of, (22^9). 

Snga^ane, disoascs, .and need for research, (225, 226). 21.029 
Tea, Dr. Tniislall’s work, 2(®3-5. , 

Woter Tlyatiiith, fungi tried on, without effect, 2113, ' 

FnoHAOAxni in vernacular, example of utility of, 2001, 

PUSA IXSIITUTBI , 

"^*^^^20725? »» provinces if b.ickcd iip with money 

Syefc/rsfe,?^'”' aiJvocated, 1(227-8). 

Pchitions with Bnrenu of Mycology in London on<m r 

■ ■ 
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INDEX. 


McRAE, Dr. W., M.A., D.Se.— roiitd. 

Pisa Institiiie — coafd . 

Plnniiinf; of vork, 2057-8, 2074. 

Posfr-graduato toacliing : 

Language tuaclior advocated, (227). 

M\co1ob.\, and jiroposal tc, (227), 2006, 2078-82, 2002-3. 

Site, snitabilitj oi, but site Eontli of river and on main line would 
l)p better, 2053. 

Pi-SFAitcn . 

All-India Adnsory Board, schomc, (225-6). 

Financing of, b> cess on main oxports of agricultural prodnea, pro- 
posal, (225). 

Malaria, see ujulri Public Health. 

Malnutrition, see unde? Animal Husbandry and Public Health. 


Marketlno: 


AonicuLTviiAi. EM*oniB; 

Lrading or, imostigation advocated and di.istic legislation rcnuirod 
to laisc standard, Henderson ^24), 1014-0, 1232-8, 1628-9. 
Grading, Board for, ns for coal, projvosak (.ITcc/.) 3050. 
Improienicnt of quality, &c., noctfed, Josln (311). 

Cable loports ie conditioiib, &c., in dilfeieiit (larts of the world, pro- 
iiosal, Saycr (176); Joshi (311). 

Cotton, Bora I system, o\tcnbion desired, Joshi' (310). 

Dishi sug.ii, Sayer (176). 

JJobota date sugar, Sayer (176). 


GlIAlK ELEVAIOnS ! 

Bound to coiiio, Jlindejson 1404, 1698-001. 
Cnnndn, Henderson 1405-7. 

Objcctioii of trade, Henderson 1552. 
Question of piospccts, Mendetson 1097-103. 


Our. 

Co-operntivo snio societies, desirable, Sayer (175). 

System and defects of, and measures for improvement, Sayer 
(17o), 1840-3. 

jUnikoling Bureau, proiioscd establishment, JosTn (311). 

Posting ot current market rates m impoitant centres, proposal, Joshi 
(310). 

Posting ot piieos at markets, as in Punjab for cotton and wheat, 
npproied, Henderson (131). 

Sale depots, establishment pioposod, Joshi (310). 

Sugar, cable reports, seivice and populniity of, Sayer (176). 

Sistera and delects, <7o?7ti (310-llj. 

IMieat o'vports, defer is of sjstem and need for inquiry and action by 
(lontrnl Government, Henderson, (131), 1267-9, 1557-9. 

■White Sugar, system, Sayer (176). 


Medical Service, tininuig, HeCamson, 872-84. 

MEEK, Dr. D. B,, M.A., D.Sc., O.B.E., Diieetor-G'enornl of Conuncrcial 
IntcUigonco and St.itisties; (853-366), 3016-3183. 

Admimstiutjon j 

Indian Trade Commissioner in Ijondon; 

Office, functions, etc., 3016-51. ^ 

Belatious with, 3014-5. 

Bnilnajs, desirability of extension of feodei roads, (366), 3108 
Trade Commissioners in other countries than United Kingdom, 
proposal, 3061-70. 

Aonioui/rmuii Dfpaiitmem, increased staff for statistical work, question 
of, 3083. 

AOIUOUl.1<nRAl. UxFOHTS: 

Grading, Bo.ird for, as for ooal, proposal, 3056. 

Percentage to internal outturn, 3174. 
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INDEX. 


MEEK, Dr. D. B., M.A., D.Sc., O.B.E.— con#rf 
Cnops: 

Cotton, cess on, (3Co), 3140-2. 

Groundiiuts, netting of, nhen dccoi ties ting, question ns to initia- 
tion of action re, 3059-03, 

Juto; 

Cess on, (306), 3102-5. 

Foicoasts, complaints frequently iniido, 3039-40 
Oilseeds, complaints received nom JSngland of impurities in, steps 
taken on, 3052-6. 

Ton, cess on, and use of, (365), (3G5-0), 3106, 3140-2, 3147-50. 

IVlioat, complaints received from England of imptiiities in, steps 
taken on, 3032-3. 

Fertilisi rs t 

Hiio puTclinso system, proposal, (366). 

Popularisation of revv' and improv'cd, distiibuiion by Agricultural 
Department at cost price or price blightly below, and free distri- 
bution of samples, proposal, (366), 31 10-3, 3166-0. 
lMPtEVIE.VTS ; 

Difficulties of mannf.actiircis owing to scottcred demand, (366). 

Hire purchase sjstcm: 

State assistance, proposal for, (366), 3112. 
not very Successful, (366). 

Indivn Oektiwi. Cottoh CoMvniTfcc, financing of, (366). 

Lao, cuss on, (365). 

PnsA iNbTiTUTF, deputing of staff to Provinces would be approved, 
3175. 

EcarvRcn : 

Applications of results, should remain with loc.il govornmonts, (363). 
Central organisntiuii advocated and reasons, (365), 3091-101, 3161-6 
Financing of, bv cesses, on agricultural produce, proposal, (365-0), 
3071-G, 314.3-50, 3170-3. 
by Piovinces, leasons against, (365). 

Statistics : 

Agricultural Departments ns agency for collection of, question of, 
3137-9. 

“ Agricultural Statistics,” value of production based on hnrv'cst 
price could bo given, 3123. 

Aroa, system and cAtcub of accuracy, (356), (860), (302), 3161-6. 
Average yield of principal crops: 

Crop cutting experiments, system, (357), (360), 3114-20, 3167-9. 
3181-3. 

Quinquennial report, (336-7), (362). 

■Uniformity of system desirable, 3160. 

Coffee, system, etc., (350), (360), (362L 
Collection, question of uniformity, 3124-5. 

Conferences, 3161-2. 

Cotton, system and extent of accuracy, 3021-8, 3087-93. 

Crop forecasts: 

Agricultural Department considered the best agency for 
tramiiig, 3077-81. 

Improvement, lines on which desirable, (360), (361), 3020, 3136. 
System, (357-9), (363), 3032-43, 3133 
Dcpoiidenco on revenue .igoncv foi collection of, and results, etc 
(36(1-1), 

Dircrtor-Goneral of Commercial Intelligence and Statistics: 
Functions, 3160. 

Eolations with fndian Tiado Comiiiis&ioncr in London ond 
Department of Oyeisoas Trade. 3014-5. 

Supply of information, to Croat Britain, 3179-80. 

Estimates of area and Cold of principal crops, system and extont 
of accuracy, (339-60), (360), (363), (1021.8, 3030-1. 

Estimates of yields, question of v.sluo of, 3130-2, 

History of, and system, (353-9), (861). 
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MEEK, Or. 0. B., M.A., D.Sc., O.B.E.— ronfr?. 

S TATI STIC". — roniil. 

List |>ul)Iicntioiis nitli nniuro of information coiitainctl in each. 

Lnevioclt, «.ji!tpni and extent of ncuurac;, (3oo-(J), <3C2), 312&-9. 
P)i)iIi(ntion.s, pmiiosos and t.'tliio of, (SfiO). 

ItniLbnine trade statistics, teiivitl of, advocated and presoni 
linsitioii re, (.tOG), 3126-7. 

Rubliei, SM,tom, fitlO) f3Q0), (.'IG2). 

.Stall denliiif' nilb, ntnilboi, snlitii*., ele., (.“IGl). 

Tei, Bistem, tU.)!}). f.300). (3tt2). 

ViTniisirt risMittif 

CVntnl orc.inisatinii nith npptiention of icsultt by local goicrn- 
iiioiits .ulvneaffd, (SOt) 

rinnneiin' of, bv export cexs on bides and iirms proposeil, (363), 
.1071-1. 


Metoorological Department, see unite/ Administratien. 

Middlo-cinss youtlis, ]itovision. of c.ipital and decent si/cd blocbs of land by 
Ooioriinient. propos.il, ,/offit (2D0), 2721-ft, 2d59-66. 

Minerals, nianufaeturo in India into finished pioducts instead of export, 
question of, I'n'cot 037-8. 

Muktesar Institute, scr i/tidct Research umter Veterinary. 

Nature Study, sit under Education. 

Oil-presses, tariff coiicesainn, Hardy (338). 

Oil pressino, a/i iiiidir Agricultural Industries. 

Oil seeds, ur iindrr Crops imd Fertilisers. 

Onions, nr undn Crops. 


PASCOE, E. H., M.A., O.Sc., F.6.S., F.A.S.B., Oiroetor, Goological Sunoy 
Of Iiidin, (117-119), 919-85:7. 


CoAi.; 


Dust oo.il and dust tharco.il, question of, ns snbstitntc for con dung, 
931-0, 939-60. 

Scxond-gr.ide coke, ciicour-igemeiil of iiso of, ns fuel, dilGcuHics and 
piopoMls lor, (117-0), 920-8, 018, 018-50, 061-5. 


Coinuiuioti of natural deposits into, cxpeiiiucutnl aorJc re, 906-8, 
Con dung, iiso ns fuel: 

Price, coni|inr(soii nifli piicx* of coal, dre , (117). 

piupuscd Jleiii.s of picinntinc, (117-110), 920-S, 918-o0, 030-65. 

.Miiiitiiial 'nine pci imiund, and coitipni isqh with value as fool, 

O'ia-? 

Jltiier.il, deposits and losonrces, 029-47. - 

Pliusphntir, boiienic.il must be the iniiin souteo of, 913-7. 

GroioniCAi. sciivLv ivoi.k, 931 - 11 , 969 - 80 . 

MtM:au.s, innnufactnie in India into finished products instead of 
export, question of, 9.57-8. 


Pisciculture, sec under Agricultural Industries. 


Potatoes, set vndci Crops. 


Poultry keeping, tie under Agricultural Industries, 

Public Health: 

Adoption of nuropenn modes of living, question of effect, MeCai risen 
8164!. 



INDEX, 


Public Health — contd, 

Bgridcri ; 

Connection 'with malnutrition, McCarrison 764>G. 

Distribution of, McCarrison 764, 840-50. 

Prevention possible, McCarrison 851. 

Diet, criteria of good diet, McCarrison 893. 

Dietary of rural classes, enquiries into, Tronltl bo useful, McCarrison 

001 - 2 . 

Diseases, entomoloucal work in connection with, should be strengthened, 
Fletcher (244). 

Gostro-intcstinal diseases, connection with malnutrition, McCarrison 
(05-6), 702, 766. 

Ooitro, causes of, and example of eradication from a school, McCarrison 
760. 

Leprosy, connection with malnutrition, McCarrison 762. 

Malaria, ronneetion with dry crops grown under canal irrigation, need 
for investigation, McCamsau (98). 

MAJiNTTCniTlON : 

as Cau <!0 of physical inoflicicnoy and ill-lionlth, McCiiiiuon (95-6), 
762-70, SG5-6, cliarts. 

Connection of condition of toil with, McCarrison (06-7). 

Connection with stciility, question or, MeCaritson 70'l-806. 

Poverty ns factor, question of, McCarrison 897-000. 

Itclntivo value of diiferont grains, McCarrison 634-0. 

Tuberculosis, connection with malnutrition, 7C7-8. 

PusB Research Institute: 

Advice could only be foiccd On provinces if backed up with money 
grants, MtJtae 2072-8. 

Avfihumon to Dnivfusitv: 

nob Dnsirable from agricultural point oi liow, Henderson 1685. 

not Desired, Shaw 10133-40, 2Q1&7. 

not considered Necessary, Mcltae 2068-70. 

Objections to, Harrison 2195. 

Proposal, Joshi (293), 2740-57. 

Agricultniol Engineering Bcclion, advocated, Harrison (268), 2389-86. 
Aiable area, etc., and position le hrigntion, Hcndeison 1435-48. 

DAOTRRroUiaY SpOTIOX! 

Continuity of research as fai as possibly Walton 2600. 

Dairy Export in touch nitli, Walton 2692-3. 

Bolatioiis with piovinccs, etc., Walton 2652-6, 2667-8. 

AVork of, Walton 2666-6. 

Carrying out of experiments at suggestion of Provinces, Henderson 
1187-202, 

Cattle-breediiig ouerntions, transfer of portion to Knrnal Larm or 
expansion of ciiltuiablc area advocated, Harrison (266). 

Cattle farming reason for, Henderson, 1600-6. 

Cattle sold by, Henderson 1161-4. 

CnsAasTBY Scoriox: 

Assistants ; 

Qualifications roqiiircd, Harrison 2417, 

AVork carried on by, Harrison 2472-6. 

Nature of problems whioh should lie dealt 'nitli by, question of, 
Harrison 2477-81. 

Comparison with Institutes in othci countries, Harrison 2457-61. 
Comradeship, lack of, owing to existence of tlirco diifeicnt services, 
Joshi (296). 2616-0, 2018^ 

Continuity ot i ©search, extent of, Harrison 2482-6, 

Costing cxpoiimenis and development of, by piovincial departments 
would ho useful, Henderson 1112-20, 1282-91). 

Cotinoil, functions, etc., Shaio 1891-5, 1922-3; Harrison 2466-7. 

Criticism of, causes of, Henderson (126-7). 

Crop experiments, Henderson 1182-1203, 1384-91; Simo (209-10). 
Development into Inniorial Pesenreu Institute aiiu College, uot 
advocated, Hairison 11494, 2400-7. 
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Pusa Research Institute — eontd. 

Dntcoion 

should be Selected from Indian Agricultural Semce, Shav) f20S). 
\Vhole-time appointment advocated, Sham (206); ilejtae (227-8); 
Elamson 2442-C; Walion (286). 

increasing Divorceiuont from work in provinces, Etnderaon (126), 1216-0 
Dual contiol, not objected to, personally, Harrison 2351, 2401-3. 

£co.vo3iic Botany Sfohon: 

Touch uith officers in other provinces, eto., Shaw 1046-50, 1966-7, 
2027-8 

Work, planning of, Shaw 1888-01, 19B8-2(X)0. 

ENTOlrOMKilCAL SeOKOV . . 

Assistants, number, training pay, otc., and salaries should bo im- 
prove, Plcfc/i cr 2140-9, 224 W, 2205. 

Go-ot^inntion work, FleUher (241). 

Difficulty of obtaining rare books, Fletehtr 2312-3, 

Distribution of insect pests, extent of knowledge re, I'lefeher 
2185-02 

Expansion, advantages to b« -dorired, Fleichei 2169-77. 
l^periments, collaboration with other departments when necessary, 
Fletcher 2181-2. 

Functions, Fletcher 2124. 

'Obstacles to work of, Fletcher (23^. 

Publicity section advocated, Fletcher 2233-6 
Eolations uifh pronnocs, Fletcher 2122, 2122-6, 2128. 

Eolations with Veterinary Department, Fletcher 2204-7. 
Separation of foicst work from, disadvantages, Fletcher 2206-8. 
Touch with research workers in other countries, Fletcher 2136. 
Treatment of uood against termite, irork re, Fletcher 2327-9. 
Visits to Provinces cut down owing to decrease in travelling allow- 
ances and Devolution Rules, and disadvantage of, and return 
to old sjstem advocated, Fletcher 2126-35, 2233-42, 2314-6, 

Work te bee-keeping, Fletcher (243) 

Entomology, short courses in, cessation, Tlcichen 2163. 

Extension by sub-stations in other parts advocated, Henderson 1141, 
1220, 1487-8, 1498, 1889-40. 

Extension of work, increased equipment and residential accommoda- 
tion would ho needed, _H«rtJon 2409-10. 

Field and laboratory facilities, Joshi (294), 2695. 

Fruit growing, peaches, Henderson 1479-81. 

'Gorornmont audit, criticism «f, and should bo more on commercial 
basis, Henderson (126-7), 1052. 

Hbsiis op ScCTtONS* 

Corrospoiidonce direct with provincial officers, position ie, Ham- 
son 2773-6 

should have been Raised to grade of Directors of .\gricuUuro, 
Henderson (126), 1254-6. 

Responsible for activities of sections through India, proposal, 
Hendenson (126), 1137-40. 

Imfeuiai. AoMoui/runisT- 

Advisory work, Henderson 1482-6. 

Functions, Henderson 1002-5. 

growing Isolation of, since Reforms, Harrison (262), 2302. 

Joint Diheoior: 

Duties ns, interference with work -as Chemist, Hanison 2398-400, 
2440-1, 2469-71. 

Functions, Earrison 2344-8. 

linborntory accommodation needed for Physical Chemist and Biolo- 
gical Chemist, Hanison (267). 

Library, cataloguing, improvement advocated, Joshi (293), 2610-2. 
bfyeoraotoAT, iSeotion: 

Rel.itjons with Biiieau of Jljcology in London,' Sloltae 20S68. 
Relations with Pathological Institute in Holland, MeSae 2CI96-9. 
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Pusa Research Institute— conic!. 

MrcoiooioAti SecnoN — cojiid. 

Touch with the ProviiicOB, extent of, Mcltae 3050, 3074-6, 2102-4. 
Tisits to the Proriiidos, carC ncedM in plnnning, but no tour 
stopped owing to audit objections, MeSae SOSO, 

Obstacles to greater ptogress of work, Joslw ^ (294-6). 

Of&ccr desiring to work at, on special agricultuinl research would 
bo welcojnod, Jlarriion 2463. 

Organisation, Earrison (260-7). 

Original idea of, Eendersoii (125). 

no Faddy cultivation work, Earrison 2430, 2436. 

Plant Physiologist, appointment doairablo, troifon 2670-7. 
PosT-oiiAwuATn TRAiMvo : Jlarriwti (269), 1676.85. 

Absence of future ptospects of employment, Earrison (2G9). 
Agncnlturnl hnetonology, TFoIfon (286), 2691, 2697-9. 

Clicmijtry, Earrison (209), 2461, 254l-.i. 

Deputing of ofiicers for, from Provincial dopartmonts, sugges- 
tion, Earrison (2C9). 

Dciolapmont, question of scope for, and pcssibilitv of, Shaw 
1907-16, 103-1-46, 2031-44, 2651. 

Disadvantages stmored by Indian sluclcnts, Shaw (207), 2012-6. 
Economic not any, Shaw (200-7). 

Entomology, EMcher (240), 2164-6, 2211-0, 2289-91, 2293-4, 
a Holp to rcsporch work. Show 1920-7. 1966. 

Longungc teacher advocated, Meltae (227). 

Tiimitntion to nominations by Provincial Governments or by 
Government of India advoc.'itcd, Earrison 2460. 

Mycology, pronoial rf, MeJtnc (227), 20C0. 2070-82, 2092-3. 
Proposal rf, Joshi (293).^ 

Roavins for students (.airing, Shnw 2010-7, 

Small number of students sent from Provinces for, Ernderson 
1317-23. 

Students ! 

After Caieois and result of training, Shaw 1920-33. 

Kumbor in excets of vaenneies in (>«i eminent service, Shaw 
1877, 11W2-H. 

a iinliOcations, Shase 1027-29. 
gid Selection necessary, Shaw 1027. 

Taking of students working for Dnivoraily dogteo; 
would probably hi- vNcccptod, Earrison 21.51-6, 

Desirable, and question of fciisihility, ,fo,s7ii (29.5), 2013, 
2740.57, 

as Povt-prndiiate tenehing insliiution, dcvolojimonl appioved, ffcnifcr- 
son, 1179, 

Krtilwav facilities, critieisni, ZTcndcrson 116,5-0. 

Rceording of ciiioni-ntes, Jjenderson lOOJ-9. 

Rclnlions with Provinces, Eairism 2352-4 , 2.103-.5; Henderson T.124-7, 
1.396-400, 1.541. 

Diftieulties caused by ntloi rc charge on provinces foi ^e^vicc6 by 
Central Dopaitmcnt, Ennlson (2(12, 207), 2381-6, 2108-601; 
Entdeison 1,506-400 j Shaw 1899-901. 197C-82, 

Ib-Ialions bcMrccn sections, .Wf7(«c 2066; Flefcher 2120, 2164-6; 

Ifawmn 2319-50; ir«/(o« 2551. 

Scientific, ofneer-", legulnr nicotiiina not needed, Shaw 1924-6. 

Seeds, supply to provincial deparlroontf, nnd to cnltirat«r.->, Eenderson 
1680-93. 

Slipep-brcoding, contra not suitnblo, Eenderson 1131. 

Shoit courses of lectures, stopping of, ns coiisidot cd to bo provincinl 
eoncorii, Shaw 1902-4. 

Sixn; 

Drawbacks of, nnd loquiroments, Jlciidrrion 901-1001. 1489-98. 
Satisfactory, Sauer 1008-10; Walton 2618. 

Bniisfaetory, ojrcept ns rcgaids t-ommunicniion facilities, Shaw 
187J-.3, 1917-21, 
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Pusa Research Institute — conid. 

Site — contrf. 

Suitability of, from ngriculturnl chemistry point of vioer, but 
isolation a drawback, Harrison 2S47-S. 

Suitability of, but site tontb of rirer and on main line would bo 
bettor. Meliac 20od. 

Unsuitability of, from entomological point of view, and Coimbatore 
would bo preferred. Fie* -her (239), 2U7-9, 3121, 2178-80, 22-16-63, 
2299-303. 


Staff 

Class II; 

Mutual transfer with provincial donartmonts, question of, 
Joshi 204S-7. 

Fay and position, and need for improvement, Joshi 2042-51, 
2677-91, 

Deputing of, to the Provinces uould bo approved, il/cel' 3176. 
Inadequacy, Hamson (267). 

Recruitment to, difficulties, and proposal re, Hamson (263), (2GS), 
(269), 2365-72, 2406-8, 2421-8. 

Sections sliould he fiee from routine duty and free to carry out research 
woik and attend to post giadnato students, Harrison 2404-5. 

Soil Physicist, Hamson 2SS6-8, 2487. 

SnoAii BimEAU ; 

Doielopmcnt into Sugar Research Section on permanent basis 
desired, Sayer (170, 178), 1612-3, 1744-6. 

Propaganda work would bo useful if staff nvnilablo, Sayer 1603.4. 
Relations uiih provinces, Sayer 1615-6. 

Relations with work of Mr. Clarko ot Slinhjnhanpur, Sayer 1742-3. 
Results of work, Sayer 1620. 

Sub-stations in Provinces, proposal for, Sayet 1766-70, 1838-9. 
Technologist and Engineer desired, Sayer 1752-3. 

Tliick-onne OApert* 

Appointment under Govciiimont of India, Saver 1741. 
hlaii with experionce outside India should liaie been appointed, 
Sayer 1610. 

Sugarcane Expert, visit to Java, advantage ot, Sayer 1618. 
Tccnnological laboratory, advocated, Hamson (268). 
in Touch uith Animal Jfutrition Department, tirndersor. 1195-6. 
Touring by officers, position itf, Harnsvn 2335-7, 2377-81. 

Training at, and possibility of improvomont, hut complete training 
for Agricultuial Service should not he confined to, Henderson 
1167-81. 

TJnsystematised icsonrch, and non-consideration of needs of cultivators, 
and proposed remedy, ciiticisms of, Joshi (335), 2803-24, 2843-8, 
2860-72. 

Valuo to Provinces, question of, Hendcsson 1151-60, 1304-04, 1499. 
TVork, planning of, Shaw 1888-08, 19982000; Mcltnc 2037-8, 2074. 

"Work of crop improi oment, Shaio t20S) 

■Work done and publications issued, comparison uith Rothamsted, Joshi 
(291), 2695-701, 2764-C 

Pusa Scientific Association, Josht 2721-2, 2795-803, 2854-8. 

Railways, see under Administration. 


Research : 

Advisory Oommitteo, scheme, Hamson (263/, 8319-21, 2525-40. 

Advisobt Couxen.: 

Remarks on proposals, TTorfh (64, 66). 

Scheme, IFaKon (2Slp, (^6), 2569- 
AU-India Advisory Boaid, scheme, McRae (2286). 

Application of results, sliould remain with local governmente, Mcch 
(385). 
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Research— conW. 

CiafTiiAL Aovisonv CouKoni: 

DoToIopmont fund for, provided by grants from central rovonnos 
and/or cess on ngricnltural exports, proposal, JosM (292). 
Scheme for, Joiht (292-3). 

Submission of schemes draarn up by, to Finance Committee of 
Assembly proposed, Joshi (292-3), 278(i-7. 

Control Council, scheme for, Shaw (205-0). 

Central staff of specialists, services to bo available to provinces, proposal, 
Sayer (172). 

Contrnlisntion of, objections to proposal, Harrison. (20_3), 265, 260). 
CcKiidination at all forms (nutntional, medical, rotorinary and agricul- 
tural), need for, MeOarnson (98). 

Co-onnmAnoK: 

Bureaus trorking undor Besonreh Council, scheme for, Shaw (205-0), 
1905, 1960, 2005-11, 2027-80, 2050. 

Central Board, scbemo for, Venkatmman (80). 

Committees on lines of Indian Conlral Cotton Committoo, schemo, 
Ilarritan (261-5), (266). (267). 2361, 2503-4, 2613-40. 

Coiifarcnccs of experts, proposal, Fcakotramon (80). 

Conferences botivcon irorkcrs of dilToront provinces desirable, Joshi 
(299). 

Hindianco by Dcvolulion Bulos, TTaHon (286). 

Inadequacy of, Harrison (265, 267). 

Need for, Sayer (172); Shaw t205), 1874; Joshi (292, 299). 

Need for, and proposals, Venhalrantan (80-1), 662-73; Henderson 
(124), 1017, 1201-9, 1260-3, 1328-41. 

Doficiopcy Diseases Inquiry staff, JlfcCarrfson_8S0-91. 

Distribution beUveOn central and provincial governmonts proposal, 
Veakatraman (80-1); Henderson 1601; Joshi (299). 

FiKAKOixa or ; 

Oessca on ngiioultnrol produce, proposal, BfcBac (225); Meek (306-6), 
3071-6, 8143-o0, 31/0-3. ^ 

Contributions from the public, possibility of, ITenderson 1012-3. 
Contribution from industries, proposal, Shaw (200). 

TSxport duties or co.'aos, provincial contributions and from central 
rovonnos, proposed, uarrison (264). 
proposed Fund in eonnoction with cslabiishincnt of Hoseorch 
Oonnc.il, Shaw (206). 

Grants from central rosonnes, nnd/or coss on agricultural exports, 
proposol, Jothi (292). 

♦ 

Indian Bcsoarch Fund Assoointion, McC’arrison 809, 894-0. 
proposed Lines of, Henderson (124), 1166-8; Harrison (268); TFaKon 
(286), 2603, 2672-7, 2581-8; Joshi (293). 

NnuuTiON : 

see also vndet ilniinal Ilnsbnndr}'. 

Co-ordination of svork on plant, animal and human nutrition, 
advocated, and question of motfiod, flfrG'arrison (93), 854-0. 
Bxtonsion, need for, MrCamson (08). 

Facilities, McGairisan 760-01. 

Grant from Indian Research Fund, JfeCorrison 917-8. 

Instituio of, proposol for cstablishmont of, MeCarrison 762-61, 
862-4. 

in Other conntries, McQasrisOn 774-82. 

Permonout basis for work, need for, MeOarriton 745-61. 

Position re, BfeCiMrison 807-88. 

Piibiicity Department advocated, MeCarrison 862-3. 

School text books with elmrte, would bo possible, with sufTtoiont 
staff, MeGarfison 014-6. 

Training of Indians for, advocated, MeOarrison (98), 843-6, 861. 
Work carried on by Doficionoy Diseases Inquiry, Ooonoor, 
particulars re, MeCarrifon 762-73. 
obstacles in svay of progress, Joshi (204-6). 
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Research — rontd. 

OltOAMSATlOK : ^ 

Central, advocated and reasons, Meek (S65),_ 3091-101, 3151-6. 
Central and provinoial, and dofools of, Harrison (265). 
by Crops, proposal, Venliatraman 657-61; Henderson 1146-60; Shaw 
1876-C. 

by Provinces, drawbaclra of, Sliau. (205), 1874; Meek (805). 
Physiological Obomist, irork of, npd proposals for dovolopmont and 
extension. Smith (6), 3-5. 

Posa Institute, see that title. 

l^ation between teaching and, Shato 1051-6. 

REsni/rs : 

Delay in publication, Jothi (203), 2C05-0, 2785-6. 

Examination by Board of Editors, proposal, Joshi (203), 2733-0. 
Skilled workers, look of, Joshi (204). 

STAKDAnniBATION OF MeTROI>B S 

possible Dancer, Harrison 2493. 

Desirability, Joshi (204), (295), 2710-4. 

Sugarcane, sec that title. 

Veterinary, see that title. 

Rice, see under Crops. 


Roads, see under Administration. 


Romo, International Institute at, see that title. 


Salt: 

Impoitntion and dut}', Hardy 2060-71, 2076-80. 

Manufacture in India, position re, Haidy 2073-4, 2081-7, 3013-5. 


SAVER, WYNNE, B.A., Soorotary, Sugar Bureau, Pusa: (170-62), 
1605-1868. 

Training and past appointments, 1607. 


AoniooLTUBAi, Dvdusxries : 

Proposals, (176), 

Sugar factories will provide subsidiary source of income, (176). 


DEUoNSTnAnoK : 

Adoption of expert advice by cultivators, moans of inducing, (171). 
to Educated growers first advocated, practice will filter down to 
ryots, <171), 1037-8, 1813-6. 

Piold, recommendation re, (171). 

Liaison officer to work between lesoarch side and demonstration 
side in each crop, advocated, (172S). 
on Zamindars’ lands, proposal, (171), 1637-8, 1818-6. 


Education, primary, spread of, in rural areas, advantages to be 
derived, (177). 


EnaTruBims : 

Artificial, produced in India, greater use should bo made of, 
Sulphato of ammonia, production in India and export to 
1821-2. 



iMPlritENTS I _ ^ . 

Improvement of indigenous implements advocated, (174). 
Bequiromonts, (174). 

Indian Sugaii CosnnTrxF; 

Non-carrying out of recommendations of, (170, 178), 1634. 

Visit to Java, 1617-9. 

Landowxi.iis and Hiomm OuAssrs; 

Agricnlturo must bo mode fashionable to be popular among, and 
proposed moans of, (174-6), 1826-37. 

Interest in agriculture, use of Honours list, proposal, (176), 831-7, 
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SAVER, WYNNE, B.A.— confd. 

JIaukkiinc • 

Cnblo Imports ic coiidiliotu, otc,, iti diffor<^at parts of the irorld, 
proposal, (170). 

Deshi sugar, (170). 

Dohora date sugar, (170}. 

Our, systom and defects of, and jnoasuios for improvement, (176), 
lS40-d. 

Sugar, cable reports, soivico and popularity of, (176), 1805-8. 

1711110 sugar, systom, (170), 

PusA Institute; 

Site, suitability of, 1003-10. 

Sugar Putoau: 

Dovoloproont into Sugar Pcscarch Section on permnnont basis 
doaired, (XiQ, 178), 1012^, 1744-6. 

Piopnganda work would bo useful if staff available, 1802-4. 
Itclntions with provinces, 1016-6. 

Itolations with work of Mr. Clarko at Slmhjahanpur, 1742-S. 
JlesiiUs of work, 1620. 

Sub-stations in Provinces, proposal for, 1706-70, 1838-9. 
Tccfaiiologist and Engineer desired, 1762-3. 

Thick-cano export: 

Appointment under Governmont of India. 1741. 

Man with exporionco outeido India siiould havo boon 
, appointed, 1010. 

Siigaicnno expert, visit to Java, ndrauinge of, 1618. 
pAinWArs, in sugarcane areas, need for oxtonsion and improvement, 
(173). 

PCSFAIIOH : 

Central staff of specialists, services to bo available to provinces, 
pionosnl; (172). 

Co-oidination, noed for, (172). 


SuOAll ISnUBTRY 1 

Brojvn sugar, question as to desirability of encoin aging making of, 

Direct rannufacture from cane, and maiiufacturo from pur, quan- 
titic.<), 1656. 

Factories : ^ 

Governmont model factory, sehomo for, (178. 179), 1863-8. 
Guarantee agaiiut loss iii first ton years desiroblo for oxtonsion 
of, (175). 

Jjiconsing of areas, proposal for, 1680-91, 1716-31, 1739-40, 
1845-9; 

Small, running of, by oo-oporation among growers, nuostion of 
dosirnbility, 17894)3. 

Import duties, (170, 176), 1062, 1732-0, 1864-62. 

Imports; (170, 178, 163V. 

Ufeecssily for, may become unnecessary in fitlnro, 1854-0, 


Mnnufactnriug processes, 1795-0. 

Marketing, cablo service, value of, (176), 1805-! 


8 . 


SuOAROAKr. ; 

Aeicage under, statistics, (170, 180-1). 

Breeding work must bo at Coimbatore, 1014. 

Coimbaloio canes; 

Co. 206, of value in certain districts, 1077-9. 

Co. 213, uereago under, question of, 1000-2. 

Introduction ol superior ^alIotics, raotliods adopted by Sugar 
Bureau and success of, (17). 
increasing Use of, 1760-3, 

Varieties, number required, 1812. 

Varying roults in diffoieiit places, 1809-11. 
furtiior "Work on, proposed lines of, 17C‘1.6. 

Coimbntsiro stiifion; 

Touring by oflieeif. of, 1074, 1070. 

Visits to, liy officers from pievinccs impoitanco of, 1074.0, 
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SAVER, WYNNE, B.A.— ronW 
SvoAitoAM . — cfinid 
Oultiratiott . 

Cost of. 


Dccpor plougbiuc in non-ii ngatcd nrons advocated, and need 
for improved plougb, (174). 

Methods, need lor improvcmont and iniostigation of question, 
3754-6. 

l{ot.itian 1 ccommonded, (174). 

Dovclopmotil of indnstrA Itampolod bj p'ccessivelj small holdings, 
(173). 

Dll Cl gene e of outlooks of grower and factor}', 1C2S-5. 

Fertilisers 

Artificial, measures taken for encouragement of use, (173-4), 
1610-2. 

Co-operatho depots for, pioposal, (173), 1817-8, 1850-1. 
Distribution of fertilisers to cultivatois by iactorics and re- 
covery of cost 11 hen cane brought in, proposal, (173), 1639, 
1843-4. 

Rcquiroinonts, (173-4). 

Finaming of gioiiets, proposals for, (173). 

Out- 

Gonsunipfion, 1785. 

Oo-aporaltvc sale societies, proposal, 1823-5. 

Making, wasteful methods, (176). 

Market, likelihood of developing into white sugar market, 
3614, 1030-8 

Maikctiiig, ACC iindti Maikctiiig above. 

Rehning ol. question of possibility of organisation in large 
fncforios, 17&4-S. 

Impel lal farms, scliomo for, (170, 178-9), 1045. 

Implements, requiroments, (174). 

Irrigation i 

B\porls should be consulted before sebemos introduced, (178). 
Pumping installations on bank« of rivers and streams, sugges- 
tion, (173). 

Dequiromonts, (173). 

Java : 

Conditions under wliicli cano grown for use of factories, 1603-71. 
ncscarch and breeding organisation, 1833. 

Juice, percoiitagcs, 1780. 
kloTasses, uses of, 1707-801. 

Nitrate of eodn, use of, in connection nitb production of seed 
cano, 1711-6. 

Payment of i}ots: 

Sliding scale based on price of sngai produced, recommendation 
of Sugar Committee not agreed willi, 1781-3. 
on Sucroso basis, faiinro of .attempts, 1672-3. 

Pests and discase.s; 

Importation, protection measures, (174). 

and Need for roscnrcli and piopaganda woik, (174). 

Production • 

Cost of, 1702-10. 

Increased, possibility of, (170). 

Porcoiitage utilised by factories, 1656, 1650-8 
Itcsenrch • 

All-India Committee, scheme for, (170-1), (178-9), 

Financing of; 

by Cess on factories would be approved but not agreed to 
by some factories, 1040-9. 
from Sugar duly, proposal, 1052. 
proposed Lines of, 1747-56. 

Olwlaclos in uav of. 071). 

Seed, disti ibution, Co-opcratiio societies should he given profcronco 
in, if aatulable, 1810 
"Shoit planting,” 1771-2 

Sulphate of ammonia, nso of, in iinirrignted areas, 1178-6. 
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SAYEB, WYNNE, B.A.— conW. 

Sugarcane — con<d. 

Unprofitable owing to low tonnage per acre, 1760-1. 

Variety of enno, iiiteiosts of grower must bo oonsidorod as well 
ns factory interests, 1050-4. 

Water foquircmoule, entrying out of investigations in Piovinoos 
desirable, 1776-9. 

Yield ; 

Comparison with other countries, 1026-7. 

Improvement, poMibility of, 1028-9. 


Seeds, see under Crops. 

Sericulture, see under Agricultural Industries. 


SHAW, F. J. F., D.Sc., A.R.C.S. F.L.S., Officiating Imperial Economic 
Botanist, I’nsft: (205-10), 1809-2051. 

Training and poet appointments, 1882-0. 

Admikibtiiation : 

Agricultural jtdvisoi to Government of India, pioposal re position 
of, and si .ail, (206), 1901-6, 2045. 

All-India Agricultural Aesoviation, scheme for, i206), 1907-76. 

Board of Agriculture : 

piopo^ed Change in constitution, (206). 

Opinion re, 2018-9. _ 

Indian Agricullur.il Scnico, training, proposals, (207), 2024. 
Sectional mcctnigs, ocssntion of, 1906. 


Caors; 

Diacaso 

Breeding of types ro-isliint to, work re, (203), 

Smut diseaso ol Joir/n, stops taken for piovontion, (203). 
Improvement: , ... . 

by Breeding, limitation depending on indigenous practice, 

(203). 

Pusa work. (203), (209-10). 

Introdnction of nciv: 

Adcock tobacco, (209). 

Scope for, extent of, (203-9). 

Linseeds, Puna, success of, (2l0). . . . , . 

for PiVvontion of soil orosioiK or roclttiuiitioii ot Inou, otc.j agoncy 
propos^ for work on, 1958-9. 

Seeds: 

Distribution : 

through Privato estates, (209). 

System, (203). 

Improved, spread of, example, (207). 

Puan, demand for, in oxcess of supply, (209). 

Testing and certiflontiOn, will become uccossniy with growth 
of piivato enterprise, (200), 1951-8. 

Tobacco, Pusa, acreage unnor, and incren<’C of, (210). 

Wheat : 

Pusa, actongo under, and increased profit fiom, and successes 
of, jn otlior (ountrics (210). 

in Tropical oreos of Modrns and Bombay, possibility doubtod, 
I9B3-9. 


DEltON8Tlt.mON ; 

Domonstrators, practical problems mot with by, should bo brought 
to notice of officoni at Puwi, 1670-81. 

Success, examples of, (207). 

Lakdou^rs, sending of sons for training in agriculture desirable, 
2046. 

Pusa iNanTum; 

Aililiniion to Univorsity not desired, 1938-40, 2016-7. 

Council, functions, otc., 1891-5, 1922-3. 
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SHAW, F. J. F., D.Sc., A.R.C.S., F.L.S.— con t<l. 

FtJSA I^8TITUMi — contd. 

Director, should bo fuU-tune officer and bo selected from Indian 
A|;riculbural Service, f20C). 

Economic Botanist, touen with officers in other provinces, etc., 
1046-60, 1950-7, 2027-8. 

Economic botany section, planning of work, 1888-91, 19982000. 
Post graduate teaching; 

Development, question of scope for, and possibility of, 1907-1 6, 
1934-45, 2031-44, 2031. 

Disadvantages buffored by Indian students, (207),- 2012-6. 
Economic botany, (200-7). 
a IIolp to lesearcb work, 1020, 1955. 

Eeasoiis for students taking, 20487. 

Students : 

after Careers and result of training, 1029-33. 

Ill Excess of vacancies in Government service, 1877, 1012-3. 

Qnaliftcations, 1927-29. 

rigid Selection necessary, 1927. 

Provincial applications for help, decrease owing to charge of travel- 
ling expenses to province, 1899-901, 1976-82. 

Scientific officers, close touch between, and regular meetings not 
needed, 1924-5, 2002. 

Short courses of lectures, stopping of, as considered to be provincial 
concern, 1902-4. 

Bite, satisfactory, except as regards communication facilities, 
1871-3, 1917-21. 

Work, planning of, 188898, 19982002. 


IlGSG.tncn ; 

Central Council, scheme for, (203-0). 

Co-ordination 

Bureaux uorking under Research Council, scheme for, (2086), 
1005, 1960, 200811, 2027-30, 2060. 

Need foi, (203), 1874. 

Financing of : 

Contribution from industries, proposal, (206). 
proposed Fund in connection with ost.ahlishmont of Rosoareh 
Council, (200). 

Organisation by crops, possibility of, 18786. 

Oigaiiisation by provinces, drawbacks of, (205), 1874 
BoTation botwcon teaching and, 1954-6. 


Sheep, sec under Animal Husbandry. 


Sind, conditions in, and possibilities of, Henderson 1312-4, 13488, 1354,83, 
1419-20, 16287. 


SMITH, W., Imperial Dairy Expert, Bangalore: (1-17), 1-413, (46-47). 
AoRiouirnaB, Boarh op, toIuo of wort, and proposal for enlargement, 
391-3, 

Akialu, Husbwory: 

Advance made since 1914, (13). 

Animal nutrition work, and need for extension, in separate farm, 
(6), 85. 

Bangalore Institute: 

Class for instruction of officers of Oo-operativo Department 
in tcclinicnl dairying, and question of future, (9), (1816), 
17, 56, 989, 160, 227-0. 

Classes of students trained at, (3-4). 

Dairying instruction, need for extension, 687. 

Extension, propos.aIs for, (6). 

Nature cf work, 34852 

Relationship with Provincial Departments and various societies, 
and supply of technical advice, (4-^, 5. 

Staff, shortage of, (4). 

Students, source of, 69. 

Brahmani system, evil of, (8, 13). 
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Smithi W. — conf(L 


AVtUKL KVBBAXVRY—COntd. 

Bangaloro Institute — contd. 

Breeding nnd hoiedtty, caniiectton with disonso, 44, 253-6. 
jjrincipni Breeds in India, nnd distribution, (40). 

Displncomont anticipated with improvontent of cows, 
210-5. ' 

Obstacles to nso of, for draught purposes, 371-5. 

QuoUty of, 401-3. 


22 - 6 , 


Bulls: 

Onstrntion of: 

Extent of projudico against, 11-12, 218. 

Organised system nccdod, (8-9), 

System, 12. 

Unfit aiiiiniils, compulsory, would bo approved if feasible, 
140-2. 

Distribution nnd control of iiedigrco bulls, proposals for, 
(8-9, 12), 61-4, 282-9. 

Froo distribution ndvocatod, 143-6. 

Central C.ittlo Bureau, functions, etc., (11), 63, 74-6. 

Central control, need for, nnd proposals, (11), 53. 

Co-oixlinntion of work in different piovincos, no moans of, 74-6. 
Cows: 

Noii-nso of, for field work, (7), 165-8. 

Quality of, nnd variation in, 318-2S. 

Cross breeding: 

in Brazil and Texas with Indian bulls, 242-9. 

Bosuits of first and subsognont crosses, 3T.246. 
by Cultivators, will ho profilnblo when pedigree bulls supplied, 
198.203. 

Dairying Industry, sec f/iol hth below. 
progrcssivo Dcteiioralion (if catilo, 150-4. 

Dual purposo animal : 

Need for, nnd prospects of ovolving, (7), 6-7, 16, 175^, 361-2, 
388-90, 407-9. 

Principal breeds, (4®. 

Education in cattle brooding nnd dairying; 

Demand in oxcoss of facilities arnilnblo, (4). 

Diploma conreo, (0), 100-7. 

Post-graduate training at Koiiml, Anand and Bangalore, de- 
sirability of providing scientific staff for, (5), 

Short courses, (5), lOS-9. 

Export of cattle, and iiiorcaso desirable, 300-73. 

Eoddor : 

Altitude of Porost Department, 9. 

Conservation or preservation ol, impoitanco, (12), 10. 

Miiioml constituents, doficioni in many parts. (12). 

Problem, solution only possible br making cnttlo brooding profit- 
able to cultivators, (12), 303-17. 

Silngo system, dovclopmcnt advocated, (12). 

Supply, proposed means for increasing, (12). 

Grazing : 

Arons, oonlrnctioii of, (8), 90-0. 

Ovcislocking of common pnsturos, (12). 

Hissnr farm, operations of, 186-7. 

Imperial Dairy Export, appoinlmont of, but necessary dolay in 
starting work, (3), (6), 80-8, 101-5. 

Imporlatico of, for welfoio of ngriciilturo nnd health of tho people, 
(1-2), (7), p) 3. 

Improvement of Breeds : 
nn All-India (jnostion, (3). 

through Co-operative organisations possible, 147-0. 

CiilUvatora anxious for, 413. 

Elimination of inforioi aninmls must be gradual, 1G3-G, 
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Smlthf W. — contd. 

AmuMt Husdanbby — eontd. 

ImproTomont of Broods — contd. 

Importation of onttlo for, fioin foreign coiintjios no advantage 
anticipated, 399-400. 
possible Moans of, {8). 

Obstarics in way of, (2-3). 

Pcdigroo herds! 

Building up of, by private cattle oivnors, improbability, (8), 
169. 190-2, 290-301, 

Dciolopmciit of, by Govenimont, need for, and proposals, 
(8), (12), 00, 65, 129-36, 184-98, 206. 

Punjab work re, (9), 16, 281. 

Bcgistrntioii and insiicction of breeding stock, wilt become 
necessary, in future, 137-^. 

Veterinary officers should not bo asked to deal with, (11), 43, 49. 
Inforionty of cattlo, oau«es, 89, 91, 302-4. 

Jouriiol, establishment desirable, 76-8. 

Landowners’ interest in, means of inorcasing, (12). 
total Number and rnluo of cattle, (2). 

Propaganda, proposals, (11). 

Iteilway transport of milch cattle, by passenger train, hindrance to 
trade from charge for newly born calf, (12), 410-2. 

Ilescnich, need for extension of facilities, and lines on which roseaich 
required, 239-41, 364-^ 382-8. 

Sexual mntuntv, ago of, 27-31. 

Useless cattlo, largo number of, owing to religious sentiment, and 
estimated loss to country through, (2, 3), (7). 

Weaning, extent of prej'udico against, 13-14. 

DAntriXG iMiosTnv: 

Annnd Orenmery, work caiiicd on, and objections to proposed closing 
don II of, M), (10), (16-17), 17, 80-4, 219-20. 

Breeds, 257-8. 

Butter ; 

from BuiTnloes and cows, comparison, 404-6. 
from Buffalo milk. 269-70. 

Export trade to inr East, loss of, owing to poor quality, (20), 
18-21. 

Butter-milk, utilisation of, os by-product of ahi, investigation 
desirable, (7), 221-6, 356-00. 

By-products, importance of dorolopmcnt of use of, and of research 
work rc, (4), (7), (9-11), (16-17). 

Casein, Qujernt trade, dcclino owing to ndiiltoration, 336-6. 
Condonsed milk manufacture, question of prospects, (7), 230-2. 
Dairy institute^ nil over the country, dcsirnblo, and question of 
organisation, 378-87. 

Drain of good milking cows to cities, 172-4. 

Dried milk (condonsed), investigation advocated, 305-8. 

Factory methods of butter, ffhi and casein manufacturo, bad con- 
ditions and need for improvement, and proposals re, (4). (0-11). 
(16-17), 127-8. > \ i, 

Ghi, manufacturo, storage and transport of, need for investigation 
of, (7), 320-4, 361. 

Improvement: 

nil All-India question, (3). 

Importance of, (1-2, 3), (7). 

Mr. Kovontei’s work, 162, 167, 171, 269, 266, 

Military Dairy Farms: 

nnder Agricultural Department ; 

Expenditure and receipts, in 1023-24, 1924-25, and 1926-26, 
(47). 

Boicnuo expenditure niid receipts, in 1025-26, 235-7. 

Work earriod on at. (3, 4). (6), 85-8. 

DisnCTcomcnt with Mr. Bruen’s evidence, 894-5. 

Hnlf-brod system, approvol of, 32-8. 

Policy of, net detrimental to cattle bleeding, 216-7, 
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'Smith, W.— coiifrf. 

Animai. HusBAJiDBy — eonid. 

Militarj’ Dairy Farms— confd. . ^ ^ 

Tiansfer of certain, lo Agricnltiiral Department, (3), (0). 
Transfer to Oivil Department would l)e advantageous, but extra 
expense involved, 39-43. 

Mills: 

Adulteration, legislation and non-enforcement of, 72, 264r6, 
337-44. 

Supplj', bad conditions, and importance of improving, (2), (7). 
Supply for cities : 

DifRculty, and beat system of, 269-65, 

Datlway facilities, 390-8, 

Milk products, manufacture of, by co-operative societies desirable, 
66-9. 

Milk recording : 

b.v Culiisators, possibility of, 167-71. 

AVork, 121-0. 

Rosenrcli, lines on wliich required, (7). 

Suirey of potential dairy areas, would bo useful, but less important 
than improTomont of cattle and investigation of dairy problems, 
116-20. 

Devolution Bulls, need for codification, 97-103. 

PoaiFSTS : 

Department, attitude of, rr fodder supplies, 9. 

Storing and conservation of fodder in, dcsirablo, 10. 

Imfclmknts, improved, and mnobincs, uso of, ictnrdcd by condition of 
draught cattle, (2), (7), 178-9. 

PnrsiOLooiOAL Oiibmist ; 

Anpoiniinent of, (3). 

AVork of, and proposals for dovolopmont and extension, (6), 3-6. 
VETmiNAnr: 

Army Department, lolntioiis with, 46. 

Contagious disonscs: 

Bestriction of movement, legislation not advocated, 60-2, 375-7. 
Immunity, oxtonl of, 26^2, 260, 340-7. 

Incidonco, 3-16. 

Dopartmoui, extension proposed, (8). 

Muktesar Institute, value of work, 40. 

Simultaneous inoculation, 40. 

Staff, need for incroaso, 964. 

Villaob Inuustjufs, neod for, (0). 

Soils: 


CondiUon of, connection with malnutrition, McC'arrison (90-7). 

Oonditions infiuenriug nutritive valuo of food grains, rcsoarcli work, 
ifeOatrison (07-8), 768. 

Detoriorntion of constantly' irrigated soil, investigation of menus of 
prevent ion, need for, McCariison (98). 

Erosion ui siiifncc by flood waio^ mcons for prorontion, Joihi (302). 

Examinations advocated, JotM (x96), 2702-9. 

Fungi, roonrch needed, tl'olfon (286), 2603, 2672-4, 

iMPBOVEJrtNT : 

l/>giiminons crops, posviidUty of, ns rotation crops and for grazing, 
mndtrson (128). 

Propoynls, Joshi (301-2). .> 

Lands gone out of cultivation, cnnscs of, and possiblo lemcdios, Joshi 
(302-3). 

Pliospbatio depiction, and question of method of nnolysis, Uarriion 
2488-93. 

Protozoology, need for work, irulfoit (286), 2672-3. 


BrcLAJLiWON OP iVljKALIKE LaKD 1 

not a Difficult proposiiiou if water avnilnblo, Henderson 137'3-6, 
1522. ’ ' 
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IlFOLAilAnOlf OF ALKAi^INC Land — contd. 

Means of, VenKairaman (81-2). 

possible Measures for, but need for fundnuicRtnl investigation of 
question, Josbi (302). 

Progress, comparison with Egypt, Henderson 1J20-2, 1382-3. 
llesearch, proposed lines of, JosKi (295). 

Wnsto lands subject to heavy flooding in monsoon, example of method 
of improvement, Henderson (128) 

Soya bean, see under Crops. 

Statistics : 

“ Agricultural Statistics," value of production based on harvest price 
could bo given. Meek 3123. 

Area, system and extent of accuracy, Meek (355), (360), (362), 3164-6. 

AvenAOB Tteui of PniNatPAi. CnoFS: 

Crop cutting oxperimonta: 

System, Meek (357), (300), 3114-20, 3167-9, 3181-3. 

Uniformity of Bystom desirable. Meek 3169. 

Quinquennial report, Meek (350-7), (362). 

System of collection and proposals for improving, JosM (315). 
Vnlno, question of, jIfeeJl- 3130-2. 

Bureau of statistics, establishment in each province, proposal, Joshi 
(315). 

Coffee, system, etc., Meek (356), (SCO), (362). 

CoiiLccnoN: 

Agricultural Department ns agency for, question of. Meet 3137-9. 
Dependence on levonuo agency for, and results, etc.. Meek (300-1). 
Need for improved system, Henderson (131). 

Question of uniformity, Sleek 3124-5. 

Conforonccs, Meef: 3161-2. 

Cotton, system and extent of aootiraey, Meek 3024-8, 3037-93. 

Cnor FonFOASTS! 

Acriculturnl Deportment considcrod tbo best agency for framing, 
Meek 307781. 

Employment of non-ofiicinis, proposal, Joshi (315). 

Improvomont, lines on which desirable, Meek (300), (361), 3020, 
3136. 

Jute, method of propaintion in Bengnl and defect of. Katdy (340). 
Rice, method of preparation in Burma, Hardii (840). 

System, Meek (3578), (303). 8032-43, 3133. 

DIHEOIOR (JrN'FPW. Ol' CoSOHnCUIi lKTFt.H0EN013 AK» STATISTICS I 

Functions, Meek 3l0o. 

Relations with Indian Trade Commissioner in London and Dopart- 
moiit of Over.soas Trade, Sleek 3044-5. 

Staff dealing with Agricultural statistics, number, salaries, etc., 
Sleek (301). 

Supply of information to Great Britain, Meek 3179-80, 

Estimates of area and field of principal crops, system and extent of 
accuracy. Sleek (359-00), (360), (303), 30218, 3030-1. 

History of, and system. Meek (3538), (364). 

Livestock, system and extent of nccuracy, Slrrk (355-0), (362), 3128-9. 
PuntTOATIOIfS • 

List of, u ith nature of informotion contained in each. Meek 
(.3628). 

Purposes and value of. Meek (380). 

Rail-borne trade statistics, revival of. advocated and present position 
re, Sleek (360), 3126-7. 

Bubuer, system. Meek (366), (360), (362). 

Season and oiop reports and crop foiecasts, wido advertising of, 
adv-ocated, Joshi (316) 

Tea, system. Sleek (356), (300), (862). 
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Sugar Industry: 

13r<>nn <-iu;ar, qupsiioii as to deshnbility of cncoiirneing making of, 
^aye, imiS-S. 

Direct mniiiifaoluro from caiio, and manufacture fiom (Tier, quantities, 
Sayn 1C6C. 

Factoivifs ! 

Gnninntec against In^s in fin.t ten years dciiinblo for oxtonsion of, 
iSfayer (176). 

Lieensing of arena, proposal for, Sayer lOSO-91, 1739-40, 

1845-9. 

Model factory, proposal ie starting of, Ly Gorornmont, Venf.afiaman 

R , 590: Saver (176, 170), 1803-8. 

['roridc subsidiary souicc of income for cultivators, Sayer 
(176). 

Small, running of, by co-operation among growers, quralion of 
desirability, Sayer 17F9-93. 

tr«r; 

Con‘umption, /Snpfi 1786. 

Making, wasteful mellioils, Sayer (175) 

Market, Iikeliliood of developing into whito sugar market, Sayer 
1014. 1C3041, 

Sfarketing, tee ihU (tile. 

Price of, relationship with ttuporlaiiona of .Tnva biigar, rcnlafruman 
OoS^Ol. 

Ucfiiiing at, question of possibility of organisation in largo fnctoiics, 
Sayer 178.1-8, 

Itefining of sugar from, Fin/atramon 008-73. 

iMrotiTATioV} .i'ayrr (170, 178). 

Duties: Saver (ITQ), (176); Iltirdy (330), 2939-10. 3tK).‘). 

Financing of loscnrcb from, proposal, Sayer 1652, 

Profcetiie duty, riiggestion for, Vrtifruira/naa 676-82, 684-8, 
507-8, 063-07, 740-1. 

Retention or sliglit increase desirablo until imiuRtry in position 
to be independent, Samr 1851-62. 

Specilic duty, nol arl raJorem, Saver 17.32-0. 

Java refined tugof and need for rtoppliig of, Vi nf.itltamat, C.53-07. 
ICeccssity for, may become unnecessary in future, Savn 
StatistUa, 1921-22 to lO&ViO, Sayer (152), 

Mannficture, svasleful method', IVatofinyiAn 007-78. 

Mnniifa<.<uring piocesses, Sayir 1795.4). 
ifarketing, see <?ia( Hih. 

Powei driven tnaeliinory for refining, iinnort dutv. JTardv 2005-0. 
Smuggling of, free of duty througli Knllnawar, Ilurdy 2917-51. 

SUOAU jriM.s . ' 

I'inver, exemption from impoit duly probobly desirable, TInidy 
2900-7. 

Tariff eon<-«iion, Nardy (338). 

Piois”.ses. rcope foi impriii ement, Venkai mvian fi®9 95. 

ProspeelS for, TVafcafiainiin 57f-98. 

Technologist, appointmenl of, for study of ucliuiijua of •mgor and pin 
manufaeturo divtir-iblo, Ilarrlson (2CS). 

Variety of c.ino, intercts of grouCr must 1*0 eunstdored ns well as 
factoiy interests, Sayer l(553'<i. 


Sugarcane : 


-keicage under, renkaframon G21j Sayer (170, 180-]1), 

IJroeding stations, opening of, in Provinres not ntiUripated, Venlmlminiin 
OO'l-lO. 

Bleeding work must bo at Coimbatore, Sayer lOM, 


ConiDiropc Osxra: 

Co. 205, of value in certain dn-tricCa, .SViyrr 1677-9. 

Co, 213, question of arreec" under, Sm/ei 1600-2. 
citm.slvil Airenge under, ami rapid infre.ise anlleipated, 
Vt III ilramua 009-007 
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Sugarcane — contd 


CoiUDiTO^ Cakeb — conid. 

Crossings, number of, and number of soedhiigs produced. 
reni«fra«iaji 717-23. 

Introduction of superior xarieties, mo'tbods adopted by Sugar 
Bureau and success of, Saycr (171-2). 

Medium canes, scopo for, in Bombay, VenKairaman 637-42. 
little Progiess in Bombay and reason, Venkatraman 683-4. 

Success of, and inueased money ralue resulting from spread of, 
Venkatraman (82), 

Spreading of canes througli Work of Fusa Sugar Bureau, 
Venkatraman (70-80). 

in United Frounces, use of, spreading, Venkatraman 685-6. 
increasing Uso of, Sayer 1760^. 

Varieties, number required, Sayer 1812. 

Vaiying results in diiterent places, Sayei 1800-11. 
further "Work on, proposed lines of, Sayet l764-o. 

ContBATonn Statiok : 

Attitude of provinces towards, Venkatraman 642-4, G74-0. 

Canes suitable for Madras, work to bo staited on, Venkatraman 
607-8 

Co-operation uitli Fusa Institute, Venkatiaman 645-0. 

ISxport, training of successor, Venkatraman 647-61. 

Staff, Vmkatiaman 734-0. 

Sub-stations in every mam sugarcane tract, need for, and scheme, 
Venkatraman (78-0), 653-6, 724-6. 

Touch with other parts oft tho world, Venkatraman 625-6. 

Touring by officers of, Sayer 1674, 1676. 

Visits to, by oificers from provinces, importance of, Sayer 1674-0, 
Water supply, Venkatraman 687-0. 

Work of, Venkatraman (784)). 607-36, 609-733, 737-0. 

Co-operation for use of agrloulturol machinery, value of, Joshi (312) 


CoLMVATtON ! 

Cost of, Sayer (173). 

Beeper ploughing in non-irrigated areas advocated, and need for 
improved plough, Bayer (174). 

Methods, need lor improvement and investigation of question, 
Saycr 1754-6, 

notation, Venfoatramon 690-7; Sayer (174). 

Development of industry hampered by excessively small holdings, Sayer 
(173). 

Divorgonoo of outlooks of grower and factory, Sayer 1622-5. 


FERTtusEns : 

Artificial, measures taken for encouragement of use, Sayer (173-4), 
1640-2. 

Go-oporativo depots for, pioposal, Sayer (173), 1817-8, 1850-1. 
Distribution of, to cultivators by factories and lecovery of cost 
when cane brought in, jiroposal, Sayei (173), 1639, 1843-4. 
Formosa system of supplying, Sayei (178), 1844. 

Requirements, Sayer (173-4). 

Sulphate of ammonia, uso of, in unirrigated areas, Sayer 1773-5. 
Financing of growers, proposals foi. Saver (173). 

Height of canes, Venkatraman 702-6, 710-4. 

Imperial farms, scheme for, Soper (170, 178-9), 1646. 

Implements, requirements, Sayei .(174). 

Importation from foieign countries, legislation fairly adequate though 
evasion possible, Venkatraman (82). 

Improicd varieties, objects being aimed at in work at Coimbatoio, 
Venkatraman 627-34. 

Improvement, central work was necessary for, Venkatraman (80-1). 
InnieAiiox. 

Carrying out of investigations in provinces desirable, Sayer 1776-0. 
Experts should be consulted hetore schemes introduced, Sayer 
(178). 

Dumping installations on banks of riiers and streams, suggestion, 
Sayer (173). 
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iNrnsy. 


Sugnrcanc— roTifrf. 
t HBin ATiON — conld, 

Java ; 

CuiiditiDDS luidi'r wliioli rnno gjmvn for ti*.o of fnctorios, Haver 
1(K)3-71. 

RoFpnrcfi and lirpi'dinR oipanisotioiis, A'oi/rj 1838. 

Jniro, pi’rccnt.'ipcs, Suyir 1780. 

MarivPling, 6C<! that Ollr 
Moliissos, ii<ips of, Httyci 1797-801. 

Nitrate of soda, ««:o ol, ni coiinpotion witli production of hood cano, 
Haver 1711-5. 

Nujubor of ennos fiom ilio ^tool, VmZa/mnut-n 70(1-0. 

T’rnn;\T or m.Tivuoiis: 

rJlidint' Male bated ou prito of sugar iiTodiitcd. iccomniondntton of 
Stijjitr Coiuinitloc uol nurted tnfli, Sniin 1781-3 
on fiiu rose l) 0 ti«, fniliiro ol attempt*), Hai/> / 1&72-.3. 

1*1 RT*) ^^D PIMAbFS: 

linpoilalinn, pintpcHon mpAMiios, Hnitn (’171). 

Intostigalioii of, l>y nfitiointniriit oi .iddiltotml oflirors dotiralilo, 
Ilnrrii.on (2(i8). 

Mos.*)!** ditpas*', and piopotnK rr rc’eartlj. JfrJlrir (22.>), 2102-D. 
and JiCord f<u and propncatidn work, Hayrr (1711, \fcJlae 

(220), 2106-9. 
rilOOUmON ! 

Cost of, Venhoframnn 710; 1702-10. 

IiirnaM’d, povsibilift of, Hnutr (170), 

PpKr'itrage uldlfpd In fnrlorics, Sai/ti 1077, 1650-** 

I’tita 0 \m>r>(npiilul plots, T/raJotan 1187-5. 

(Jnarnnlhip slnlioti, iippd for, nutip}|mipd, iVn/-fj(»«nimi (82), 

Rr‘irtnc«j 

,UI-Tndin Oimmidwt, 'photne for, Stytf (170-1), (178-91 
Kinanciiif' of; 

lij’ (Jpss on fnetorips, would bp npprovwl, biii not ngrpod lo bt 
tonip fnitorips f^aiin 16I6-9. 
from fijigiu duty, pniposil, Hayrr 10.52. 
pjopo'pd J/im's of, Harn'r 1747-55, 

Obstaclpt ill nnj of, Hnyer (171). ^ 

flppd, dhtrdtulioii, po-opi>raU\p tniiptios (•liotild bu giron ftroforpucp in. 

if aVailnblp, Saytr 1810 
“.Short planting,’’ Hayn 177J-2. 

Unpiofitablp on in? to low toimni'p per ni'rv. Sayir 175M, 

■VVntpring, Vcnfatinman P80-2, 742. 

ytrt.n : 

Ooinjmrison nilli othor roniitilf i. Saver 1G29-7; Jarht (291), 
Iniprotpiupfu., postilnlitv of, Saufr l(>2.‘*-9. 
liu'rpnrp ontipipatod, Vrvlrn(iamim 563. 

Sulphate of Ammonia, irr under Fertilisers. 

Tariff: 

,\( 5 rionltural iiiiplcnicut‘_, Attripultiunl Advisor ron«ult)'<l r<, Haiihi ,3002. 
AriangPiuPiits nitli Indian Stati' , Unnhi 20,58 

Ihirurm sppd, import free of diitj, pov-ibility of nrr.nigiiiK, Jlardy 
2983-91. 

no Complaint, Jo^Zi (Oil).' 

Cawr.moSB ; 

Agripiiltunil implonu'iits : 

CVnnpu'lii'iiAivo srlipiiio, propnsnl, Jfordu 20,52-1. 

Frisj import of all, witboul oiw>Pif»inK nnv bi nawp, obipotion 
to, 7/«irf)/ (.’Wl). 2P0fl, 2993-G. 

Ilatdslitp on local mnonfnittWTprr, dilTiniUy of dpjiUdg nilli, 
jiutdv 295.5-7. 

(;>sloni. 7Iau!v (.^l?), <.W1, 2P*1(.6. 
no CoinjirobPnRiv* rolipino and dPsir.iliHfiy of. JTindv (Jlil'l), 2*121-2, 
2953-4. 
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INBKS. 


Tariff — contd, 

CoNOFSBioNS — cqnW. 

Dairy appliances and question of clicoso piosses, TJotdii (337-Si, 
2910-11 291C-20, 3009-12. > ^ 

Grain and pulse, Hardy (339). 

Manures, Hardy (336-7) (339). 

Poll or pumps, question of, Hardy 2903-S, 2008-9. 

Raw cotton, Hatdy (339). 

Scientific apparatus, inclusion of particular instrnmcnt.s might he 
possibie. Hardy 3004-0. 

Sugni mills worked by tioiver, piobablv desirable, Haidv 2906-7. 
Sulphur, Hardy 2963. 

"Wnter-lifts, sugar mills, oil presses and parts thereof. Hardy (33S) 
certain Conflict of interest between industrialist and acriciiitut ist. 
Hardy 2770-3. 

Cotton, cess on. Meek (365), 3140-2. 

Effect on cultirntor. Hardy (339). 

Export duties on rico and -nite, Hardy (340), 2934-8. 

Fencing and wire netting, Haidy 2912-3. 

Free import under licence oi other control to approved persons oi firms, 
concessions for particular articles preferred, Hardy 2'<7S-9 
Fresh fruit and segotahles. Hardy (339) 

Irrigation sehomes, impoited material for. Hardy (330). 

.Tute, Hardy (340), 3987-8; Meel (365), 3102-5 
no Profcroutial arrangements. Hardy 2901-2 
Power driven machiiiorj for refining sugar. Hardy 2065-0. 
Representations geuornily rccehcd fioni impoiteis, accompanied 1),i 
su^poit of local Agricultural Department, Hardy 289^.5, 3007-8 
Ronsion, position re. Hardy 2983-92 
Rico, Burma, no import oi export duti. Hardy 2964. 

Salt, Hardy 2969-71. 

Saltpetro (nitrate of potash), position ic. Hardy 2884-7, 2<)07-.3000 
Seeds, seedling plants and cuttings. Hardy (339), 2809-902, 2003-9, 3001 
Smnggliim through Indian States, Hardy 2047-51, 2050-60. 

Spices, Hardy (S9). 

Siigni, Hardy (3%), 2030-46, 3003. 

Smuggling throiigli Katliiauai, Hardy 2047-51. 

Tea, ilfeeil (865). (3G5-0), 3100, 3140-2, 3147-50, 

Tea, see under Crops. 

Tobacco, ICC under Crops. 

Tobacco Curing Expert, appointment dc«h able, Han iron (268). 

Trinidad College of Tropical Agriculture, Flelchei 2254-9. 


VENKATRAMAN, Rao Sahib T. S., B.A., I.A.S., Government Siigarcano 
Export, Coimhatoro: (78-82), 649-742. 

Tiaining of, 552. . *■ . . 

Agiiioultuhil Serviob: . 

Foreign tiaming of reciuils, lecommondation rc, (81). 
Indiamsatioii, efficiency not injuied by, (81). 

OfBcers, deputation and .stndj leave, adioeated, (81). 

Satisfactorj- though iniproicment possible, (81). 

Short-term sjstera of recinitmcut, unsuitability of, (81). 

CnoFB; 

Appointment of crop spocialisls, advocated, (82). 

Breeding of diseaso resistant strains, investigation desiralile, (82) 
Improvim, attitude of cultivators, (79-80). 

Rfsbssoh:, 

Co-ordination : 

Central Board, scheme for. (80). 

Conferences of experts, proposal, (SO). 

Need for. and proposals, (80-1), 562-7-3. 

Distribution betucen Oeiitrnl jmcl I’lsn iiieial, (80-1) 

Ojrganisatioii by eMi»'-,~nToposal, 557-Cl. 

TiOlfS, reelaniation of waste and alkali lands, means of, (SI -2). 
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INOES. 


VENKATRAMAN, Rao Snhib T. S., B.A., l.A,S.-con/J. 

Suo VU IStJtJ'i'lllY . 

<7ur, pnco of, relationship «itli importation!, of Java sugar, C58*6l 
Impot tat ton of .Tiwa tornicrl sugar and need for stopping of, 053-C7. 
I^liiiiufactUFo, uiistoful niotliods, G67-73. 

lifndol fiutoiy, pioposnl ir stalling of, by Goicniinoiit, (82), S96. 

Pi Of esses, stopo foi inipioiemonl, CS9-S)5. 

Prospects foi, 574-93. 

Protewtiso duty, suggestion for, 575-82, 581-8, 697-8, 653-67, 740-1. 
Itofiuing of siigni rroni f/»i. 663-73. 
iitiUAUciNn : 

Aoroago under, 621, 

breeding stations, opening ol, in Pioiinces not antioipnlcd, OOO-lo. 
Coimbnloie ciines. 

ostiinated Acieago under, and incienso anticipated rapid, 600- 
605. 

Clossing^, number of, and iinniber of bcedliiigs pioduccd, 717-23. 
Mcdiuiii canes, scopo for, in lloiiibny; uortli trying, 637-12. 
little Piogres;, jn llombay, and ro.isoii, 683-4. 

Spreading of canes tUiougliwork ofPuea Sugar Iltiioau, (79-86). 
SuLccbt, (.1, and inuiunsed money vnhm rcbidtmg fiom spread oi, 
(62). 

in United Provinces, use of, spi ending, GS5-0. 


(.’oiinbntore station : 

Attitude of proiiiKCS towards, 612-4, 074-9. 

Canes suitable for Modrns, work to l» started on, 007-8. 
Co-operation sviik I’lisa luslitnle, 645-0. 

ICsperl, training of suceessor, &17-61. 

Staff, 734-6. 

Sub-Ei.stions in eioty* main sugnieane Itncl, need for, and 
scliemc, (/a-O), 553-0, 721-0. 

Touch mtU otliut ji.trts ol the world, 625-6. 

■Water supply, OST-O, 

Work of, (78-9), 607-36, 000-73, 737-0. 


(iist of product ion pir nciuiid, 740, 

Height of cniics, 702-5, 710-1 

Importation from foreign countries, legislalion faiily ndcquiito 
though evasion possible, (82). 

Jmpiovcd varielie<., objetU being aimed at in woik nt Poiinlmtoio, 
037-34. 

Improvement, C;cnti.il woik was iiceci.s.iry ioi, (80-1). 

Number of oancs from the slool, 70G-0. 

Qiininiitino station, need foi, nnliciimlod, (83). 
llotntion mill, 690-7. 

Watering, 680-2, 742. 

Yield, inorenso anticipated, 583. 


Veterinary: 

Aiiny Dopnrfnicnt, lelntioiis with, .S'miV/i 45. 

Civil Vcinni.vAiiv l)i,c.\nT»«r.NT; 

Control by Agiioiiltiirui IKpnriineiit luhouitod, Jo.s/ii (306). 
JSsleiision pioposcd, 'A'nnt/i (8). 

Co.NTAbioua niscssrii: ' 

Ijegislntion Jor segicyiitiou and disposal iil diseased eai-uiisscs aUvih- 
ablo, Joilii (306). 

Obstacles ni way ot dealing with. Jtulii (300). 
llesi notion of movement, iGgimnlion not ndsoialed, Smilh 50-2, 
376-7. 

Hllidorpcsl : 

Imiiitinity, extent of, Smith 250-2, 2.50, 310-7. 
inetdetico, Smith 046. 

1)ISI’I,NSAJQRB : 

little Known to ngrlciiltiuials, nnd knowledge -f>f, uli.tiilri !.« surend, 
Joshi (300). 
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IKDKS. 


Veterinary (oiifd. 

DlilTNS MllES — COIltli. 

in <.irli Taluk l•Gcdcd, Ji/i/it (2‘K)). 

liuli{'oii()us rautlindc !it\cMii;aliuu of, .idtoiaU'tl, Ju^ht (^'bk 
2623-4. 

I'ri.VlMIM INOCbJ VirON 

Uhstnciu, 111 n,ij ot ))i>i>ul.iii!>in,;, Jothi i.lOb). 

Simult.iuvuuE, tSiixtfli to. 

ItlbtMICH 

CV-nti.il uigaiiisation nith .application of rcsulli, by IoliiI kuioiji- 
moiiTs ndTocitcol, MtcL (3b'i). 

Export te»s on bides and skins prop'x-od ns sourco of Jin<a]Re lor. 
JliiL .1071-1 

fiirthoi facilities needed in piovimos, .Toi/ii (300). 

.MiiktC'Ur lustitiitc: 

Coiihnnance ol iiiicstigations dcMiiiblc iiiilil pruiiiKiiiI Lciitrcs 
del clop and coll.alituatiou ntlh proniicial institutes proposed, 
7o<7n (300). 

Value of imik, Jiimtih 40. 

Sblll M 

Cciilial depots tor, in ci.di proiiiicu ndiiR.'tcd, Jo,ht (306). 
soim Dil{ieiilt 3 in sceiiiiug, Jo-,ht (3UC>>. 

Son ires, cxpaiisioii needed, Jo^hi (299) 

Staff, need lor, -ncioaso, Smifh 95-6. 

Siipe-nor loteiiiuii} uineci iiith (loicinmeiit ol Iiidi.i nut iiciecslij iiiilcus 
Veteiiiinii Eop.ii tment eoiiiploiclii scpni.itcd from Agiieiiltiiial, Josht 
(306). 

WALTON, J. H., M.A., M.Sc,, ImiHirial Agrieultiirid Battciiologisl, Piita: 
(285-6), 2o46-2601. 

Tiuiuiug and past appuiiitniunts, 2S19. _ * 

BoASiD Ol AoiticuLTUitu, Scctioii meetings, falling off in, and need for 
roiiial, (286). 

Cuoes . 

I'lbie pkiiits, retting of, need foi icsc.iicb, (285), 2585. 

Isutrition, need foi rcfco.iieh, (285) 

Plant pIoMology and bio-cbemtiatt;, need for le^uarcb, (285), 
2570-7, 2381-2. 

DAinv iiioTiiuoLOoi : 

Lcciuics lit liangalorc, 2557-62, 2578-80, 2505-0. 

Need for rosearoli, (283). 

El imLiShRs, cxpcnnicntal iiork, need for, and proposed lines of, (2SG). 
IluubATJOn, iiiiiuonie of nnioi on biological pioccsses in soil, need for 
stud}, (283), 2583. 

I’USA tlBTITUlB : 1 . , . . 

Bacteriology section . 

Continuity of > roscarcli ns far .as possiblo, 2600. 

Daily Exports in touch tilth, 2502-3. 

Uclations tilth piotincc'j, etc., 2552-6, 2507-S. 

IVoilt of, 2365-0. 

Director, irholo^time appointmcnf lulroeated, (285). 

Plant Physiologist, apjiotnlmcnt dostr.ihle, 2570-7. 

Post-giadiiato tiiiining, bacteriology, (280), 2591, 2597-S. 

Bclations bctiiccn sections, 2551. 

Site, satisfactory, 2548. 

ItCSGAllOB: ; ‘ 

Advisoi^ Council, solicmb, (285), (286), 2369. 

Co-ordination and, co-opeiation, hindrance by Dctohitioii Tlnlcs, 
(286). 

Linos on tihicli required, (283), 2561, 2572-7, 2581-8. 

boiLS : 

fungi, rcscareb iincded, (285), 2563, 2572-4. 
rrutmuuiug}, need for tiork, (285), 2572-3. 
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INDEX. 

WARTH, F. J., Pliysialogicftt Olicuiibl, Itaiigaloi u : ('18-CS), 41*1-018, 
AlJiaSISl RATON: 

Advisorj Ooiiiic.il for Agiiuuluirc jm India, icnmtkb on proposals, 
(61, 00). 

Co-ordiimlion : 

Ml. Clous(oiv\ sclii'iiio, iii'iooiuciit Mitli, .ind ioui.itJvS on, 
(61, Ol-o), 437. 

DiiGcuIly, and dosiraliility of spuiiditiB coiilr.il rovcnucs on 
proviwicd ROik, 1 16-20, 505-7. 

Need for, (61), 626-31. 

Aniuai. Hosiianduy : 

B-nigaloio liiTlItiito ; 

(jio>is-bto(>ditiB principles ftl, niid oliBlado to work of NnuJlioii 
action, (69), (66), 421-'l, 6J&«. 

ililfc analjscs, < oinparison «itli .Viiiericaii aiorngo fiRiiics, 
(62, 63). 

M.iii^inK ijidoslry, iinpoi (.nice of, nutrition tc-ste, (67). 

young Calvia, uso of silago desirnWo, and possibility of lognmo 
Imy, (67). 

ITnj', nutrition tests and rosulto of, (60-7). 

Mineral constituents : 

Doficieiiey, (OS), 160-61, 460-3, 

luvesligalion, iniportante of, and obstarlcs in way, 401-8, 
605-7. 

Silaco! 

ETtensiro use of, desirable. (67), 

Po'siliilitj of indneing cultivatorn lo take up, -lO-l-O 
A'oro/U'jn, type* of, and results ol nutrition tots, (66), 63tM. 
Ornrini;: 

Improvement of aroao, ineans of, (OS), 481-0. 

Paslurcs I 

Pwblom of, (67-S). 

_ WoiU of Nutrition 6><«Uon h, i07) 

Nutrition in lelntion to bnvditiK and nulk production, (67). 
Nutrilioii nork in tlie Pniijab, OIW. 

A.snrAT, NuraiTio.v Htmo.v, lUNGAtoitr.; 

Acooinuiodatioii, rocjuiioment*, and proiiMnl, (48), (0645). 421-3, 
133-607, 49i'-o01, . w> > /, 

Advisory uiirk for Provincial Ilopnitment-, (00). 020-1. 
O(»-0per.ation uitli otliei dopartmenU, (68-J)), 6I7-P, 

Expenditure and ri-ccijils, J‘WI‘22 to 11*26-26, (01). 

Eoodiiij' tOoU in proviiues n(>ed for, (65). 

Hiblory of, (48). 

Obstacles to uorkoff (0()), (65-0). 

Prod'ion for frainhif' iiwh for bighosl (Ktsfe in fjio Jlcpartnintit, 
(oz-S). - 

Publications, (50-7), 419, 581, 613-4. 
abort courAus of lectures on viwwl tnibjcHde, (65). 

Staff, (19), (00). 

wcruilmenl, terms of, (f9,i. 

Biijyinrt icceiied from Impnrml Dafiy ETpoit, appreeiotion of, 
(60). 

Work of : (40-6(1), 425-7, 617-26 

Aasibtanco to Section of Iinpciinl Daily Esiiort, (60). 
Comniunicntioii of i.'sulus to cUltisatore, pioposed lueatis 
499-:i2, 451-2, 

Digestion OTperinientfl, (60-1), ,*i22, 
rewding btandnrdh, Us-tiuK of, (Ifl-.'iO), 174-9, 

Foddcif. expel inientcd with, 160-6. • 

Tndinn course fodders (routthajjes).' (61-3), 457-68. 

Indian piistiiro Brassci,, (51), .l(j!)-7tJ, 

Mineral rc<)uiroincnta, (03-4), 

Need for oo-ordiuntion In'lneeu provliiees, (oi), i12n-.ii. 

Hit 
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WARTH, F, J ronUt. 

Amsial N'otbitiov SrcTiON, BisoAtonr— ro«(rf. 

Work of — eontd. 

in tho Provinces, (.>3-0). 
nationing of jonng stock, (oO-l). 

Ti'nining of post-graduate sluUonU (56). .(42-7, 487-9.1, 

Vnlno of different loc,il conrso foddns for ivlnfor TalioninR oi 
cnlres, at Karnol, (35-6). 

Welfare of Rural Population: 

Economic surveys in typical villages advocated, JosAf (.115), 
Improvement of health conditions, proiiosed measures, Joshi (.310), 
Iiitonsne study of rural economics, would ho nsofiil, Hendri son 1^1-2. 
Model villages, proptwal for, JotM (.314 , 314-6) 2625. 

Social Sorvico League, development of associations on lines of, desirable. 
Joshi (310). 

Standard of living, higlici, dcsiro for, must he encouraged, Joshi 
(809-10). 

Wells, see under Irrigation. 

Wheat, see under Crops, 

Wild animals, d imago to crops hy, see under Crops, 



GLOSSARY 


Anna Oni^siNtmitb of a j-nppp; cQiiirnlonl to 11«1. at PNplinngp 

latp of ono and sixponco to tho i iippo. 

Auitva PiKfon non {tajunu\ ititfum). 

\tik Wheat flour. 

Daixti. A widely distributed small iipp (rirorio mahicn), 

Uaira \ iiiiinll inillot (;M«nisr/w>M tvphoitiriim). 

Hams . A Hindu tiadoi who is f.M>nor.ill.\ albii a Tnoneylondoi. 

llAiiVM UiiirrignUd land deprudiiiRon luiii for ilsuater stipplv 

Brmnrai . . dniigoious difKioni'y disonse fiulemii’ in iiatls of liulin 

and Ceylon. 

liutaiiM Egyptian cloror (fi t/oIiiiNi nfcranditnvin). 

J 

CaxtoP Jfitiiiai ro/niitithis. 

CirAriTH .. . A lliin unlenipiu'drake of flour and t\nt<>r,hliRlil1} bil.ed 

(nor an open 

Cnoi.vM The Tnniil iinine for Hie InrRp millet (w»i/;Aimh rnlo'ifi I 

CituiAIA A fireplace. 

f’aoiiE Ten millions. 

CtMtnif See Knmhti. 

Daij . . ,, A genet i( term applied to vat ions pnlsea 

Dthin Mative to the eoiintrv. indicenous. 

Diion Coueti grass {c«;nodo« dor (i/(en>. 

UiiAT Amoiuitniu: alanding pinee on the bank of a litei 

(lilt* Clot ified init ter. 

Gooti .. .t fibre platit.(/ii6iifiis riitnutliitiK'tl. 

G 01 .A A htoreronni.' 

fJiiAM Cliielt-pea (etm otirfirtwm; 

fitriNfs ORASS ... Vumenm /wmrnfotww. 

Ova Unn’fined Indian sugar, pigt'erv. 

jAMAtisn <Jrst \tiAii) A snperviMir. 

Join <Jou AiO . .. The InrRo niiHet {vitnhxim viihpm), 

itryni.T WiM, vatte.eatape; belonging to tlie forest. 

KAnA-sr.\n ... .,. AcJirooie'feterofJfoifh JSnstlndia'tii'lliRreallyeularged 

Bploen'v resiatnnt iotjuinine,' 

fCAnAR Sniine oflldiesceiice. . • 

ivAAiiin... ... ... A spi.tl|'tntlletffiraniiffiiei Hjphnktcvn). 

K iNfl k, A (o.ilicsdoe^niitted (;ras.stm<d(tfitr/'nt »iti Ayt/inAinri/m), 

K)i.tnii . ... Tile niilunin lintti-st! eroits‘'timp;:ntiheljeginiiingof the 

rninjt And 'Feaiiei) in Oflob'ey-Dereiiiber, 

IConat ... A amilil uiiUi.i'uHts/Ntlnm .icot'biiitbilom). 

KtJiitn ... Strittis/irjUnr (liiUlot). 

KerriiA ... Inferlor.flrbnti tliterjUly,‘''holBolid’']. 

#* \ 

Ti'ttu Ono hundred fltoiihnnd. 

' I 

Mauasas ^felchnlll, inoiieylniidct, • 

^Iamiv ., ... ... Oa nier, plopiietor. * . 

_ , Aiu voiyreen fruit tree (nntnpf/riVf wtdirol, 

.ilAKUARf ... ' ... A hankei, hiokei, nnrelmiit. ‘ 

A neight ol b22H lb. (pwriw imitnd) Has dilFerenl 

values for dilTeienl 1 nnimodiiies, nnd lor the Sinme 
eomniodily jft dilfeienl loenliHei, 

Iv 



P\T»nY 
P \i, \s 
Pwciivi n 


PvTWMlI 

PuQCA'.o 
Pnini \ii 


. Picp (ni ipn foHiin) 

. A nintlorntp <>1703 dooicluonq troo Qinien frondn^n) 

, Lit, .1 ('ommittcc of fivo Used to desoiilio an associa- 
tion of any numbci of persons, instituted for objects of 
nn ndministiatiyc oi judicial nature, 

. A village aiioautant or legistr.u. 

. . Of pood qiialitv, np to standard correct, snbstnnti.il. 

. A veil, screen, tlio pi actieo of keeping nomen secluded 


■Rsn 

Hvnviii 

Uaiii 

11 ui fll voi) 
Pvor , 

Rv OUT All! 


The practice of burning leaves, grass, sticks, etc , on land 
ns n picparation foi sowing. 

A caste of licidsmcn and milkmen. 

The spiing harvest, crops town in autumn .ind reaped 
at the end of the cold noathcr. , _ 

An infeiioi v.iiietv of millet (c/ciiviiic cmacitiin). 

A cnltiratoi 

A system of tenure under nhirh the cultivator pavs the 
revenue direct to Government. 


Gai. 

S win i 

Svw VN . 

a vji . 
Srs wiuvt 
Shake vr 
Soiioiiuvt 

Sovvovi: 


A huge gtegnrious tree (dioica rohu)fa) 

A snpciiorkind of licvs 
A millet (jMiiiKnm ftumentaecum) 

A fodder ciop (mihloiu^ patviflora) 

. An oil sced{tiO(4CV(imiim indii Hin) , 

... Sugai , . 

A genus of gr.issos, the most impoitautof vrhieliis juni 
the great millet {wrahum vulijme). 

. A money lendei 


Tacowi 

Twin Ml 

Titvxi . 
Tovos 


Zamimur 


. An advance made by Government to oultvvators for 
ngricultuial pui poses. 

X suboidinnte lovenue oillcial 
. A police station, a post. 

. A lioi se oi biillm'k i^il ring(<. 

X « 

. IM, s. 

. A landowner, a peasant propiiotoi. 


Ivi 
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